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Abstract of JP 2003028458 (A) 

PROBLEM TO BE SOLVED: To simplify the constitution and improve the energy 

efficiency in an air conditioner capable of regulating humidity in air. SOLUTION: j§: 

Two adsorbing units (81, 82) are placed in the air conditioner, in which the following 

two operations are performed alternately, that is, one operation, in which while the 

first adsorbing unit (81) dehumidifies air, the second adsorbing unit (82) is 

regenerated; and the other operation, in which while the unit (82) dehumidifies air, the 

unit (81) is regenerated. In the case of switching of the operations, the units (81, 82) 

are fixed, and the switching is done between the air flow paths. The air conditioner 

has a refrigerant circuit for performing a refrigerating cycle by using a regenerative 

heat-exchanger (92) as a condenser, and a first or second heat-exchanger (93 or 94) as 

a vaporizer.; Air, which has gained adsorption heat e.g. in the first adsorbing element 

(81), is further heated by the regenerative heat-exchanger (92), and then introduced 

into the second adsorbing unit (82), which is thereby regenerated. 

The EPO does not accept any responsibility for the accuracy of data and information originating 
from other authorities than the EPO; in particular, the EPO does not guarantee that they are 
complete, up-to-date or fit for specific purposes. Description of corresponding document: EP 
1408287 (Al) Translate this text 



BACKGROUND ART 



[0001] The present invention relates generally to air conditioning apparatus and more particularly 
concerns an air conditioning apparatus capable of adjusting air humidity. 



TECHNICAL FIELD 
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[0002] Air conditioning apparatus capable of air humidity adjustment have been known in the prior 
art. One such air conditioning apparatus is disclosed in Japanese Patent Kokai Gazette No. (2001) 
46830. A typical air conditioning apparatus of this type is provided with an adsorption element. 
Divisionally formed in the adsorption element are a large number of air passageways. Air flowing in 
such an air passageway comes into contact with an adsorbent. During the air dehumidification 
process, air to be processed is introduced into the air passageways of the adsorption element so that 
water vapor contained in the air is adsorbed into the adsorbent. On the other hand, during the air 
humidification process air to be processed is first heated by an electric heater and then introduced 
into the air passageways of the adsorbent so that water vapor desorbed from the adsorbent is 
provided to the air. 

[0003] In the above-described air conditioning apparatus, it is necessary to regenerate the adsorption 
element by desorbing water vapor from the adsorbent not only in the air humidification process but 
also in the air dehumidification process. To this end, the air conditioning apparatus includes a first 
flow path through which air to be dehumidified flows and a second flow path through which air 
heated by the electric heater flows. And, the adsorption element is rotated to be switched between a 
first state in which the air passageways come into communication with the first flow path and a 
second state in which the air passageways come into communication with the second flow path, 
whereby air dehumidification by the adsorption element and regeneration of the adsorption element 
are performed in alternation. 



PROBLEMS THAT INVENTION INTENDS TO SOLVE 



[0004] However, the employment of such a construction that the adsorption element is rotated gives 
rise to air leakage between each flow path formed in the air conditioning apparatus, and the 
performance of the air conditioning apparatus is degraded due to mixing of air to be dehumidified 
and air for regeneration or the like. Additionally, the provision of a mechanism for rotating the 
adsorption element is required. This produces a problem that air conditioning apparatus become 
complicated in construction, thereby increasing the cost of production thereof Especially, when 
trying to increase the size of an adsorption element in order to increase the amount of processable 
air, the weight of the adsorption element also increases, and the foregoing problem becomes 
significant. 

[0005] Further, in the above-described air conditioning apparatus the air used for regenerating the 
adsorption element is heated by the electric heater. This produces another problem that only energy 
efficiency at low levels is obtained. In other words, when air is heated by an electric heater, the 
amount of heating with respect to the air will never exceed the power consumption of the electric 
heater in any circumstances. Because of this, theoretically the power of adjusting humidity of the air 
conditioning apparatus will never exceed the power consumption thereof in any circumstances. 
Accordingly, it is impossible for the air conditioning apparatus to provide humidity adjusting power 
in excess of the energy consumption thereof, and the fact that the energy efficiency is low produces 
another problem of running up the cost of energy necessary for the operations of the air conditioning 
apparatus. 

[0006] Bearing in mind the foregoing problems, the present invention was made. Accordingly, an 
object of the present invention is to provide solutions to problems due to the rotation of an 
adsorption element of an air conditioning apparatus capable of air humidity adjustment and to 
improve the energy efficiency of the air conditioning apparatus. 



DISCLOSURE OF INVENTION 
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[0007] The present invention provides a first problem-solving means which is directed to an air 
conditioning apparatus comprising rectangular-parallelepiped- shaped adsorption elements (81, 82) in 
each of which are formed a humidity adjusting side passageway (85) where air flowing therethrough 
comes into contact with an adsorbent and a cooling side passageway (86) through which air flows to 
take heat of adsorption from the humidity adjusting side passageway (85). The air conditioning 
apparatus performs, in alternation, a first operation in which air is dehumidified in the first 
adsorption element (81) simultaneously with regeneration of the second adsorption element (82) and 
a second operation in which air is dehumidified in the second adsorption element (82) 
simultaneously with regeneration of the first adsorption element (81) and further performs at least a 
dehumidification operating mode in which air taken in is dehumidified and then supplied indoors. 
The air conditioning apparatus further comprises a refrigerant circuit in which a refrigerant is 
circulated to perform a refrigeration cycle and air for regeneration of the adsorption elements (81, 
82) is heated by heat of condensation of the refrigerant, and a flow path changing means capable of 
changing the flow route of air with the adsorption elements (81, 82) remaining fixed in position for 
switching between the first operation and the second operation, and a condenser (92) of the 
refrigerant circuit is disposed between the first and second adsorption elements (81, 82) which are 
disposed side by side. 

[0008] The present invention provides a second problem-solving means according to the first 
problem-solving means. The second problem-solving means is characterized in that in each of the 
first and second adsorption elements (81, 82) the humidity adjusting side passageway (85) is opened 
in one of two adjoining side surfaces thereof and the cooling side passageway (86) is opened in the 
other side surface, and that the first and second adsorption elements (81, 82) having end surfaces in 
which neither the humidity adjusting side passageway (85) nor the cooling side passageway (86) is 
opened are disposed in such orientation that one of end-surface diagonal lines of the first adsorption 
element (81) becomes collinear with one of end-surface diagonal lines of the second adsorption 
element (82). 

[0009] The present invention provides a third problem-solving means according to the second 
problem-solving means. The third problem-solving means is characterized in that the condenser (92) 
of the refrigerant circuit is so disposed as to be offset from a straight line that links centers of the end 
surfaces of the adsorption elements (81, 82). 

[0010] The present invention provides a fourth problem-solving means according to the first or 
second problem-solving means. The fourth problem-solving means is characterized in that it further 
comprises an operating mode switching means capable of changing the flow route of air with the 
adsorption elements (81, 82) remaining fixed in position for switching from a humidification 
operating mode in which air taken in is humidified and then supplied indoors to a dehumidification 
operating mode. 

[001 1] The present invention provides a fifth problem-solving means according to the first or second 
problem-solving means. The fifth problem-solving means is characterized in that it further comprises 
an operating mode switching means capable of changing the flow route of air with the adsorption 
elements (81, 82) remaining fixed in position for switching from an outside air introducing operating 
mode in which air taken in is supplied indoors without dehumidification and humidification to a 
dehumidification operating mode. 

[0012] The present invention provides a sixth problem-solving means according to the first or second 
problem-solving means. The sixth problem-solving means is characterized in that, at the time of 
switching between the first operation and the second operation, in advance of the start of air 
dehumidification by the regenerated adsorption element (81, 82) a cooling operation is performed in 
which air is forced to flow through the cooling side passageway (86) of the adsorption element (81, 
82) so that the adsorption elements (81, 82) is cooled. 
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[0013] The present invention provides a seventh problem-solving means according to any one of the 
fourth to sixth problem-solving means. The seventh problem-solving means is characterized in that it 
further comprises first switching mechanism (71, 72, ...), comprising a strip-like member (75) 
provided with an opening portion (76) for the passage of air and disposed in such orientation as to 
cross an air flow path and a pair of roller members (77) about which the strip-like member (75) is 
passed, for changing the flow route of air by rotation of the roller members (77) causing the position 
of the opening portion (76) of the strip-like member (75) to move, and a second switching 
mechanism (40) for changing the flow route of air such that air flowing out from the cooling side 
passageway (86) of the first adsorption element (81) passes through the condenser (92) and is 
introduced into the humidity adjusting side passageway (85) of the second adsorption element (82) in 
the first operation and air flowing out from the cooling side passageway (86) of the second 
adsorption element (82) passes through the condenser (92) and is introduced into the humidity 
adjusting side passageway (85) of the first adsorption element (81) in the second operation, wherein 
the first switching mechanism (71, 72, ...) and the second switching mechanism (40) serve both as 
flow path changing means and operating mode switching means. 

[0014] The present invention provides an eighth problem- solving means according to the seventh 
problem-solving means. The eighth problem-solving means is characterized in that the second 
switching mechanism (40) prevents air from flowing into the cooling side passageway (86) of the 
second adsorption element (82) during the first operation and prevents air from flowing into the 
cooling side passageway (86) of the first adsorption element (81) during the second operation. 



WORKING 



[0015] In the first problem-solving means, the air conditioning apparatus repeatedly alternately 
performs the first operation and the second operation. The flow path changing means changes the 
flow route of air so that the air conditioning apparatus is switched between the first operation and the 
second operation. At the time of such switching, each adsorption element (81, 82) is held in the fixed 
state, in other words they are not rotated. In the first operation, air subjected to dehumidification is 
introduced into the humidity adjusting side passageway (85) of the first adsorption element (81), and 
air for regeneration is introduced into the humidity adjusting side passageway (85) of the second 
adsorption element (82). On the other hand, in the second operation air subjected to dehumidification 
is introduced into the humidity adjusting side passageway (85) of the second adsorption element 
(82), and air for regeneration is introduced into the humidity adjusting side passageway (85) of the 
first adsorption element (81). 

[0016] Regeneration air which is supplied to each adsorption element (81, 82) is heated by heat 
exchange with refrigerant in the condenser (92) of the refrigerant circuit. The condenser (92) is 
interposed between the first adsorption element (81) and the second adsorption element (82), 
whereby the regeneration air, after passing through the condenser (92), is allowed to smoothly flow 
into the humidity adjusting side passageway (85) of each adsorption element (81, 82). 

[0017] Additionally, in the first and second operations air for cooling is introduced into the cooling 
side passageway (86) of each adsorption element (81, 82). The heat of adsorption of water vapor 
produced in the humidity adjusting side passageway (85) is taken by air flowing in the cooling side 
passageway (86). The air, which has absorbed heat of adsorption in the cooling side passageway 
(86), may be used for regeneration. 

[0018] In the second problem-solving means, in each of the rectangular-parallelepiped- shaped 
adsorption elements (81, 82) the humidity adjusting side passageway (85) is opened in two opposing 
side surfaces of the four side surfaces and the cooling side passageway (86) is opened in the 
remaining two opposing side surfaces. Stated another way, in each of the adsorption elements (81, 
82) the direction in which air flows in the humidity adjusting side passageway (85) is orthogonal to 
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the direction in which air flows in the cooling side passageway (86). Additionally, in the rectangular- 
parallelepiped-shaped adsorption elements (81, 82) neither the humidity adjusting side passageway 
(85) nor the cooling side passageway (86) is opened in their end surfaces. And, the first adsorption 
element (81) and the second adsorption element (82) are disposed in such orientation that one of end 
surfaced diagonal lines of each adsorption element (81, 82) becomes collinear with one of end 
surface's diagonal lines of the other adsorption element. 

[0019] In the third problem- solving means, the condenser (92) of the refrigerant circuit is so 
disposed as to be offset from a straight line that links centers of the end surfaces of the first and 
second adsorption elements (81, 82). In other words, the condenser (92) of the refrigerant circuit is 
so disposed at a predetermined distance apart from a straight line collinear with one of the end 
surface's diagonal lines of each adsorption element (81, 82). 

[0020] In the fourth problem-solving means, the operation of the air conditioning apparatus is 
switched between dehumidification operating mode and humidification operating mode. During the 
humidification operating mode, water vapor desorbed from the adsorption elements (81, 82) is 
utilized to humidify air. In the present problem-solving means, the operating mode switching means 
performs switching between these operating modes by changing the flow route of air. During that 
period, the adsorption elements (81, 82) are not rotated, in other words they are held in the fixed 
state. 

[0021] In the fifth problem-solving means, the operation of the air conditioning apparatus is 
switched between dehumidification operating mode and outside air introducing operating mode. 
During the outside air introducing operating mode, outdoor air taken in is supplied indoors directly 
without being adjusted in humidity. The outside air introducing operating mode is performed for 
example in a so-called intermediate season in which the temperature of outside air is lower than 
room temperature. In the present problem-solving means, the operating mode switching means 
performs switching between these operating modes by changing the flow route of air. During that 
period, the adsorption elements (81, 82) are not rotated, in other words they are held in the fixed 
state. Additionally, it may be arranged such that the air conditioning apparatus of the present 
problem-solving means is switched among three operating modes, i.e., dehumidification, 
humidification, and outside air introducing operating modes. 

[0022] In the sixth problem-solving means, the air conditioning apparatus performs a cooling 
operation. In the air conditioning apparatus of the present problem-solving means, upon completion 
of a first operation a cooling operation is carried out. Thereafter, a second operation starts. Likewise, 
upon completion of the second operation a cooling operation is carried out. Thereafter, another first 
operation starts. In other words, switching between a first operation and a second operation is always 
made through a cooling operation in the present problem-solving means. 

[0023] For example, upon completion of a first operation air is introduced into the cooling side 
passageway (86) ofthe second adsorption element (82). The second adsorption element (82) 
regenerated in the first operation is cooled by air flowing through the cooling side passageway (86). 
This is followed by the start of a second operation, and air dehumidification is carried out using the 
second adsorption element (82) regenerated in the first operation and cooled by the cooling 
operation. 

[0024] In the seventh problem-solving means, the air conditioning apparatus is provided with the 
first switching mechanisms (71, 72, ...) and the second switching mechanism (40). The first 
switching mechanisms (71, 72, ...) and the second switching mechanism (40) serve both as a flow 
path changing means and an operating mode switching means. In other words, when the first 
switching mechanisms (71, 72, ...) and the second switching mechanism (40) are operated the flow 
route of air is changed, whereby the air conditioning apparatus is switched between the first 
operation and the second operation. Furthermore, when the first switching mechanisms (71, 72, ...) 
and the second switching mechanism (40) are operated the flow route of air is changed, whereby the 
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air conditioning apparatus is switched between the humidification operating mode and the 
dehumidification operating mode or between the outside air introducing operating mode and the 
dehumidification operating mode. 

[0025] The first switching mechanisms (71, 72, ...) are each provided with the strip-like member (75) 
and the roller members (77). The opening portion (76) for the passage of air is formed in the strip- 
like member (75). Additionally, the strip-like member (75) is disposed in such orientation that it 
crosses an air flow path in the air conditioning apparatus. When the roller members (77) around 
which the strip-like member (75) is passed are rotated, the strip-like member (75) moves and, 
therefore, the position of the opening portion (76) changes. In this way, the flow route of air is 
changed with the movement of the opening portion (76) of the strip-like member (75). 

[0026] The second switching mechanism (40) changes the flow route of air flowing out from the 
cooling side passageway (86) of the adsorption element (81, 82). In other words, the second 
switching mechanism (40) guides to the condenser (92) of the refrigerant circuit air heated in the 
cooling side passageway (86) of one of the adsorption elements (81, 82) in the first or second 
operation. After being heated, the air is introduced into the humidity adjusting side passageway (85) 
of the other of the adsorption elements (81, 82) as air for regeneration. 

[0027] In the eighth problem-solving means, the second switching mechanism (40) performs 
predetermined operations. More specifically, the second switching mechanism (40) executes an 
operation of changing the flow route of air flowing out from the cooling side passageway (86) of the 
adsorption element (81, 82) that performs air dehumidification. In addition, the second switching 
mechanism (40) performs an operation of preventing air from flowing into the cooling side 
passageway (86) of the adsorption element (81, 82) that is being regenerated. 



EFFECTS 



[0028] The air conditioning apparatus of the present invention capable of performing humidity 
adjustment by the use of the adsorption elements (81, 82) is switched between the first operation and 
the second operation without rotations of the adsorption elements (81, 82). Therefore, in accordance 
with the present invention, it is possible to prevent the occurrence of air leakage accompanied with 
the movement of the adsorption elements (81, 82), thereby preventing the performance of the air 
conditioning apparatus from degrading due to air leakage. Additionally, the need for the provision of 
a mechanism for rotating the adsorption elements (81, 82) is eliminated, thereby simplifying the 
construction of air conditioning apparatus and reducing the cost of production thereof 

[0029] Furthermore, in the present invention air for regeneration of the adsorption elements (81, 82) 
is heated by heat exchange with refrigerant in the condenser (92) of the refrigerant circuit. When 
performing a refrigeration cycle by circulation of refrigerant in the refrigerant circuit, the amount of 
heat that is given to the air in the condenser (92) becomes greater than the energy required for 
driving the compressor of the refrigerant circuit. Therefore, in the present invention air for 
regeneration is heated by the refrigeration cycle of the refrigerant circuit, thereby making it possible 
to obtain dehumidification power in excess of the consumption energy of the compressor. As the 
result of this, it becomes possible to improve the energy efficiency of an air conditioning apparatus 
capable of adjusting air humidity and to reduce the cost of energy required for the operation thereof. 

[0030] Furthermore, in accordance with the third problem-solving means it becomes possible to 
employ such an arrangement that each adsorption element (81, 82) and the condenser (92) are 
partially overlapped when viewed from the end surface side of each adsorption element (81, 82). 
Accordingly, the present problem-solving means makes it possible to provide a down-sized air 
conditioning apparatus. 
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[003 1] In the sixth problem-solving means, the adsorption element (81, 82) regenerated is cooled by 
a cooling operation and air subjected to dehumidification is introduced into that cooled adsorption 
element (81, 82). If air subjected to dehumidification is introduced into the adsorption element (81 , 
82) regenerated and heated to high temperature, then the air is heated in the humidity adjusting side 
passageway (85) of that heated adsorption element (81, 82). Consequently, the relative humidity of 
the air falls to a lower level, thereby resulting in a drop in the amount of water vapor to be adsorbed 
into the adsorbent. Contrary to this, in the present problem-solving means the adsorption element 
(81, 82) is pre-cooled by a cooling operation and, thereafter, air subjected to dehumidification is 
supplied to that pre-heated adsorption element (81, 82). Therefore, in accordance with the present 
problem-solving means it is possible to allow the adsorption element (81, 82) to exhibit sufficient 
adsorption performance, thereby improving the performance of the air conditioning apparatus. 

[0032] In the eighth problem-solving means, the second switching mechanism (40) performs 
specified operations so that air will not flow into the adsorption element (8 1 , 82) that is being 
regenerated. This ensures that the adsorption element (81, 82) to be generated is heated by 
regeneration air, and that water vapor is desorbed from the adsorbent of the adsorption element (81, 
82). The present problem-solving means ensures that each adsorption element (81, 82) is 
regenerated, thereby improving the performance of the air conditioning apparatus. 



BRIEF DESCRIPTION OF DRAWINGS 



Figure 1 is a schematic perspective view showing an arrangement of an air conditioning apparatus 
according to a first embodiment of the present invention; 

Figure 2 is a schematic perspective view showing an adsorption element of the air conditioning 
apparatus according to the first embodiment; 

Figure 3 is a diagram typically showing a principal part of the air conditioning apparatus according 
to the first embodiment; 

Figure 4 is an exploded perspective view describing a first operation in the dehumidification 

operating mode of the air conditioning apparatus according to the first embodiment; 

Figure 5 is an exploded perspective view describing a second operation in the dehumidification 

operating mode of the air conditioning apparatus according to the first embodiment; 

Figure 6 is an exploded perspective view describing a first operation in the dehumidification 

operating mode of an air conditioning apparatus according to a second embodiment of the present 

invention; 

Figure 7 is an exploded perspective view describing a second operation in the dehumidification 

operating mode of the air conditioning apparatus according to the second embodiment; 

Figure 8 is an exploded perspective view describing a first operation in the humidification operating 

mode of the air conditioning apparatus according to the second embodiment; 

Figure 9 is an exploded perspective view describing a second operation in the humidification 

operating mode of the air conditioning apparatus according to the second embodiment; 

Figure 1 0 is an exploded perspective view describing a first operation in the dehumidification 

operating mode of an air conditioning apparatus according to a third embodiment of the present 

invention; 

Figure 1 1 is an exploded perspective view describing a first cooling operation in the 
dehumidification operating mode of the air conditioning apparatus according to the third 
embodiment; 

Figure 12 is an exploded perspective view describing a second operation in the dehumidification 
operating mode of the air conditioning apparatus according to the third embodiment; 
Figure 13 is an exploded perspective view describing a second cooling operation in the 
dehumidification operating mode of the air conditioning apparatus according to the third 
embodiment; 

Figure 14 is an exploded perspective view describing a first operation in the humidification operating 
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mode of the air conditioning apparatus according to the third embodiment; 

Figure 1 5 is an exploded perspective view describing a second operation in the humidification 

operating mode of the air conditioning apparatus according to the third embodiment; 

Figure 16 is similar to Figure 3, showing a principal part of an air conditioning apparatus according 

to another embodiment of the present invention (FIRST MODIFICATION EXAMPLE); 

Figure 17 is similar to Figure 3, showing a principal part of an air conditioning apparatus according 

to still another embodiment of the present invention (SECOND MODIFICATION EXAMPLE); 

Figure 1 8 is a diagram typically showing a principal part of an air conditioning apparatus according 

to a further embodiment of the present invention (THIRD MODIFICATION EXAMPLE); 

Figure 19 is a diagram typically showing a principal part of an air conditioning apparatus according 

to a still further embodiment of the present invention (THIRD MODIFICATION EXAMPLE); 

Figure 20 is a schematic perspective view showing an adsorption element of an air conditioning 

apparatus according to another embodiment of the present invention (FOURTH MODIFICATION 

EXAMPLE); and 

Figure 21 is similar to Figure 3, typically showing a principal part of an air conditioning apparatus 
according to still another embodiment of the present invention (FOURTH MODIFICATION 
EXAMPLE). 



BEST MODE FOR CARRYING OUT INVENTION 



[0034] Hereinafter, embodiments of the present invention will be described in detail with reference 
to the drawings. In addition, the positional terms "upper", "lower", "left", "right", "front", "rear", 
"front side (near side)", and f rear side (far side)" mean "upper", "lower", "left", "right", "front", 
"rear", "front side (near side)", and 'rear side (far side)" positions respectively in the drawings 
referred to in the following description. 



FIRST EMBODIMENT OF INVENTION 



[0035] An air conditioning apparatus according to a first embodiment of the present invention is so 
constructed as to perform only a dehumidification operating mode in which outside air taken in is 
dehumidified and then supplied indoors. Furthermore, the air conditioning apparatus of the first 
embodiment is provided with two adsorption elements (81, 82) and is so constructed as to perform a 
so-called batch system operation. Here, an arrangement of the air conditioning apparatus of the first 
embodiment will be described with reference to Figures 1-4. 

[0036] As shown in Figures 1 and 4, the air conditioning apparatus has a somewhat flat, rectangular- 
parallelepiped-shaped casing (10). The casing (10) houses, in addition to the two adsorption 
elements (81, 82), a single refrigerant circuit. 

[0037] As shown in Figure 2, the adsorption element (81, 82) comprises alternating laminations of 
square-shaped flat plate members (83) and corrugated plate members (84). These corrugated plate 
members (84) are laminated in such orientation that each corrugated plate member (84) is out of 
alignment in ridgeline direction by an angle of 90 degrees from its neighboring corrugated plate 
member (84). And, the adsorption element (81, 82) is formed into a square column shape or into a 
rectangular parallelepiped shape. In other words, each of end surfaces of the adsorption element (81, 
82) is formed into the same square shape as the flat plate member (83). 

[0038] In the adsorption element (81, 82), humidity adjusting side passageways (85) and cooling side 
passageways (86) are divisionally formed in alternation in the direction in which the flat plate 
members (83) and the corrugated plate members (84) are laminated, facing each other across the 
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respective flat plate members (83). The humidity adjusting side passageway (85) opens in a pair of 
opposite side surfaces of the four side surfaces of the adsorption element (8 1 , 82), while the cooling 
side passageway (86) opens in another pair of opposite side surfaces of the adsorption element (81, 
82). Additionally, neither the humidity adjusting side passageway (85) nor the cooling side 
passageway (86) opens in the end surfaces of the adsorption element (81, 82). Surfaces of the flat 
plate members (83) that face the humidity adjusting side passageways (85) and surfaces of the 
corrugated plate members (84) disposed in the humidity adjusting side passageways (85) are coated 
with an adsorbent capable of adsorbing water vapor. As the adsorbent, silica gel, zeolite, ion 
exchange resin, et cetera may be used. 

[0039] The refrigerant circuit mentioned above is a closed circuit formed by connecting together, by 
piping, a compressor (91), a regenerative heat exchanger (92) which operates as a condenser, a 
refrigerant expansion valve, and a cooling heat exchanger (94) which operates as an evaporator in 
sequence. Diagrammatic representation of the entire arrangement of the refrigerant circuit and the 
expansion valve is omitted. The refrigerant circuit is so constructed as to perform a vapor 
compression refrigeration cycle by circulating charged refrigerant. 

[0040] As shown in Figures 1 and 4, the casing (10) is provided with an outdoor-side panel (1 1) 
which is a nearest side panel, and an indoor side panel (12) which is a farthest side panel. An air 
supply side inlet (13) is formed in an upper-right comer of the outdoor- side panel (11). An air 
discharge side outlet (16) is formed to the bottom left of the outdoor-side panel (1 1). On the other 
hand, an air supply side outlet (14) is formed in a lower-right corner of the indoor side panel (12), 
and an air discharge side inlet (15) is formed in an upper-left comer of the indoor side panel (12). 

[0041] Housed in the casing (10) are two partition members (20,30). The partition members (20, 30) 
are each formed into substantially the same rectangular shape as the shape of a cross section of the 
casing (10) orthogonal to the longitudinal direction (front-rear direction) thereof The partition 
members (20, 30) are standingly arranged in that order from near to far side, so that the interior space 
of the casing (10) is partitioned front-to-rear. In addition, each of these internal spaces of the casing 
(10) divided by the partition members (20, 30) is further divided into upper and lower spaces. 

[0042] Divisionally formed between the outdoor-side panel (11) and the first partition member (20) 
are an upper-situated, outdoor-side upper flow path (51) and a lower-situated, outdoor-side lower 
flow path (52). The outdoor-side upper flow path (51) communicates with an outdoor space through 
the air supply side inlet (13). The outdoor-side lower flow path (52) communicates with an outdoor 
space through the air discharge side outlet (16). Defined by a compartment plate (55) at the near side 
of a left end of the outdoor-side lower flow path (52) is a closed space serving as a machine room 
(56). This machine room (56) houses a compressor (91) of the refrigerant circuit. 

[0043] The two adsorption elements (81, 82) are arranged side by side in a lateral row between the 
first partition member (20) and the second partition member (30). More specifically, the first 
adsorption element (81) is disposed to the right and the second adsorption element (82) is disposed to 
the left. These adsorption elements (81, 82) are arranged in parallel in such orientation that their 
respective longitudinal directions correspond to the longitudinal direction of the casing (10). In 
addition, as shown in Figure 3, the adsorption elements (81, 82) are disposed in such orientation that 
their end surfaces each form a rhombic shape such as a square shape rotated an angle of 45 degrees. 
In other words, the adsorption elements (81, 82) are arranged in such orientation that one end-surface 
diagonal line of the adsorption element (81) is collinear with its corresponding end- surface diagonal 
line of the adsorption element (82). 

[0044] Furthermore, the regenerative heat exchanger (92) of the refrigerant circuit and a switch 
shutter (40) are disposed between the first partition member (20) and the second partition member 
(30). The regenerative heat exchanger (92) is shaped like a flat plate. The rear-to-front length of the 
regenerative heat exchanger (92) is substantially the same as the rear-to-front length of the 
adsorption elements (81, 82). The regenerative heat exchanger (92) is disposed substantially 
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horizontally between the first adsorption element (81) and the second adsorption element (82). 
Additionally, the regenerative heat exchanger (92) is disposed on a straight line that links together an 
end surface center of the first adsorption element (81) and an end surface center of the second 
adsorption element (82). And, air flows in a vertical direction through the regenerative heat 
exchanger (92). 

[0045] The switch shutter (40), comprised of a shutter plate (42) and a pair of side plates (41), 
constitutes a second switching mechanism. Each of the side plates (41) is shaped like a semicircular 
plate. The diameter of each side plate (41) is substantially the same as the right-to-left width of the 
regenerative heat exchanger (92). The side plates (41) are disposed along near- and far-side end 
surfaces of the regenerative heat exchanger (92), respectively. On the other hand, the shutter plate 
(42) extends from one of the side plates (41) to the other side plate (41). The shutter plate (42) is 
shaped like a curved plate curbing along a peripheral edge of each side plate (41). The center angle 
of the curbed surface of the shutter plate (42) is 90 degrees. The shutter plate (42) covers a horizontal 
half of the regenerative heat exchanger (92). Furthermore, the shutter plate (42) is so constructed as 
to move along a peripheral edge of the side plate (41). And, the switch shutter (40) is switched 
between a first state in which the shutter plate (42) covers a right half of the regenerative heat 
exchanger (92) (see Figure 3(a)) and a second state in which the shutter plate (42) covers a left half 
of the regenerative heat exchanger (92) (see Figure 3(b)). 

[0046] The space between the first partition member (20) and the second partition member (30) is 
divided into an upper space and a lower space. Each of the upper and lower spaces is divided, by the 
first and second adsorption elements (81, 82) and the switch shutter (40), into a left section and a 
right section. More specifically, divisionally formed on the right side of the first adsorption element 
(81) are an upper-situated, upper-right flow path (61) and a lower-situated, lower-right flow path 
(62). Divisionally formed above between the first adsorption element (81) and the second adsorption 
element (82) are a first upper-central flow path (63) on the right side of the switch shutter (40) and a 
second upper-central flow path (64) on the left side of the switch shutter (40). Divisionally formed 
below between the first adsorption element (81) and the second adsorption element (82) is a lower- 
central flow path (65). Divisionally formed on the left side of the second adsorption element (82) are 
an upper-situated, upper-left flow path (66) and a lower-situated, lower-left flow path (67). 

[0047] As has been described above, each adsorption element (81, 82) is provided with the humidity 
adjusting side passageway (85) and the cooling side passageway (86). And, the first adsorption 
element (81) is disposed in such orientation that the humidity adjusting side passageway (85) 
communicates with the first upper-central flow path (63) as well as with the lower-right flow path 
(62), and the cooling side passageway (86) communicates with the upper-right flow path (61) as well 
as with the lower-central flow path (65). On the other hand, the second adsorption element (82) is 
disposed in such orientation that the humidity adjusting side passageway (85) communicates with the 
second upper-central flow path (64) as well as with the lower-left flow path (67), and the cooling 
side passageway (86) communicates with the upper-left flow path (66) as well as with the lower- 
central flow path (65). 

[0048] Divisionally formed between the second partition member (30) and the indoor side panel (12) 
are an upper-situated, indoor-side upper flow path (53) and a lower-situated, indoor-side lower flow 
path (54). The indoor-side upper flow path (53) is brought into communication with an indoor space 
through the air discharge side inlet (15). The indoor-side upper flow path (53) is provided with an air 
discharge fan (96). On the other hand, the indoor-side lower flow path (54) is brought into 
communication with an indoor space through the air supply side outlet (14). The indoor-side lower 
flow path (54) is provided with an air supply fan (95) and a cooling heat exchanger (94). 

[0049] An upper half portion of the first partition member (20) is formed by a first upper plate (21) 
and the remaining lower half portion is formed by a first lower plate (24). The first upper and lower 
plates (21, 24) are each provided with two openings of square shape. 
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[0050] When assuming that the first upper plate (21) is divided into four equal sections in a right-to- 
left width direction, the two openings (22, 23) of the first upper plate (21) are formed in two 
centrally located sections of the first upper plate (21), respectively. And, of these two openings (22, 
23) the one on the right side constitutes a first central upper-right opening (22) and the other on the 
left side constitutes a first central upper-left opening (23). 

[0051] Each of the openings (22, 23) of the first upper plate (21) is switchable between a first state in 
which the first central upper-right opening (22) is opened and the first central upper-left opening (23) 
is closed, and a second state in which the first central upper-right opening (22) is closed and the first 
central upper-left opening (23) is opened. When the first central upper-right opening (22) is placed in 
the open state, the outdoor-side upper flow path (51) and the first upper-central flow path (63) are 
brought into communication with each other by the first central upper-right opening (22). On the 
other hand, when the first central upper-left opening (23) is placed in the open state, the outdoor-side 
upper flow path (51) and the second upper-central flow path (64) are brought into communication 
with each other by the first central upper-left opening (23). 

[0052] When assuming that the first lower plate (24) is divided into four equal sections in a right-to- 
left width direction, the two openings (25, 26) of the first lower plate (24) are formed in right and left 
end sections of the first lower plate (24), respectively. And, of these two openings (25, 26) the one 
on the right end side constitutes a first lower-right opening (25) and the other on the left end side 
constitutes a first lower-left opening (26). 

[0053] Each of the openings (25, 26) of the first lower plate (24) is switchable between a first state in 
which the first lower-right opening (25) is opened and the first lower-left opening (26) is closed, and 
a second state in which the first lower-right opening (25) is closed and the first lower-left opening 
(26) is opened. When the first lower-right opening (25) is placed in the open state, the lower-right 
flow path (62) and the outdoor-side lower flow path (52) are brought into communication with each 
other by the first lower-right opening (25). On the other hand, when the first lower-left opening (26) 
is placed in the open state, the lower-left flow path (67) and the outdoor-side lower flow path (52) 
are brought into communication with each other by the first lower-left opening (26). 

[0054] An upper half portion of the second partition member (30) is formed by a second upper plate 
(31) and the remaining lower half portion thereof is formed by a second lower plate (34). The second 
upper and lower plates (31, 34) are each provided with two openings of square shape. 

[0055] When assuming that the second upper plate (31) is divided into four equal sections in a right- 
to-left width direction, the two openings (32, 33) of the second upper plate (31) are formed in right 
and left end sections of the second upper plate (31), respectively. And, of these two openings (32, 
33) the one on the right side constitutes a second upper-right opening (32) and the other on the left 
side constitutes a second upper-left opening (33). 

[0056] Each of the openings (32, 33) of the second upper plate (31) is switchable between a first 
state in which the second upper-right opening (32) is opened and the second upper-left opening (33) 
is closed, and a second state in which the second upper-right opening (32) is closed and the second 
upper-left opening (33) is opened. When the second upper-right opening (32) is placed in the open 
state, the upper-right flow path (61) and the indoor-side upper flow path (53) are brought into 
communication with each other by the second upper-right opening (32). On the other hand, when the 
second upper-left opening (33) is placed in the open state, the upper-left flow path (66) and the 
indoor-side upper flow path (53) are brought into communication with each other by the second 
upper-left opening (33). 

[0057] When assuming that the second lower plate (34) is divided into four equal sections in a right- 
to-left width direction, the openings (35, 36) of the second lower plate (34) are formed in right and 
left end sections of the second lower plate (34), respectively. And, of these two openings (35, 36) the 
one on the right end side constitutes a second lower-right opening (35) and the other on the left end 
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side constitutes a second lower-left opening (36). 

[0058] Each of the openings (35, 36) of the second lower plate (34) is switchable between a first 
state in which the second lower-right opening (35) is opened and the second lower-left opening (36) 
is closed, and a second state in which the second lower-right opening (35) is closed and the second 
lower-left opening (36) is opened. When the second lower-right opening (35) is placed in the open 
state, the indoor-side lower flow path (54) and the lower-right flow path (62) are brought into 
communication with each other by the second lower-right opening (35). On the other hand, when the 
second lower-left opening (36) is placed in the open state, the indoor-side lower flow path (54) and 
the lower-left flow path (67) are brought into communication with each other by the second lower- 
left opening (36). 

[0059] As described above, the internal space of the casing (10) is partitioned front-to-rear by the 
first and second partition members (20, 30). Stated another way, the first and second partition 
members (20, 30) are disposed in such orientation that they cross an air flow path within the casing 
(10). And, the first upper plate (21) and the first lower plate (24) of the first partition member (20) 
constitute a flow path changing means capable of changing the flow route of air by their respective 
openings being switched between the open state and the closed state. Furthermore, the second upper 
plate (31) and the second lower plate (34) of the second partition member (30) constitute a flow path 
changing means capable of changing the flow route of air by their respective openings being 
switched between the open state and the closed state. 



RUNNING OPERATION 



[0060] Referring to Figures 3-5, the running operation of the above-described air conditioning 
apparatus will be described. As has been described above, the air conditioning apparatus performs 
only a dehumidification operating mode. Figure 3 typically shows a part between the first partition 
member (20) and the second partition member (30) within the casing (10). 

[0061] As shown in Figures 4 and 5, when the air supply fan (95) is activated in the dehumidification 
operating mode, outdoor air is taken into the inside of the casing (10) through the air supply side 
inlet (13). The outdoor air flows, as first air, into the outdoor-side upper flow path (51). On the other 
hand, when the air discharge fan (96) is activated, indoor air is taken into the inside of the casing 
(10) through the air discharge side inlet (15). The indoor air flows, as second air, into the indoor-side 
upper flow path (53). Furthermore, in the dehumidification operating mode, refrigeration cycles are 
carried out in the refrigerant circuit, in which the regenerative heat exchanger (92) operates as a 
condenser and the cooling heat exchanger (94) operates as an evaporator. And, the air conditioning 
apparatus performs dehumidification operating mode by repeating first and second operations in 
alternation. 

[0062] Referring to Figures 3 and 4, the first operation of the dehumidification operating mode will 
be described. During the first operation, air is dehumidified by the first adsorption element (81) and, 
at the same time, the adsorbent of the second adsorption element (82) is regenerated. 

[0063] In the first upper plate (21), the first central upper-right opening (22) is opened and the first 
central upper-left opening (23) is closed. In this state, the first air (outdoor air), which has flowed 
into the outdoor-side upper flow path (51), passes through the first central upper-right opening (22) 
and flows into the first upper-central flow path (63). 

[0064] In the second upper plate (31), the second upper-right opening (32) is opened and the second 
upper-left opening (33) is closed. In this state, the second air (indoor air), which has flowed into the 
indoor-side upper flow path (53), passes through the second upper-right opening (32) and flows into 
the upper-right flow path (61). 
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[0065] In the switch shutter (40), the shutter plate (42) is moved and located at such a position as to 
cover a right half portion of the regenerative heat exchanger (92). In this state, the lower-central flow 
path (65) and the second upper-central flow path (64) communicate with each other through the 
regenerative heat exchanger (92). 

[0066] As also shown in Figure 3(a), the first air in the first upper-central flow path (63) flows into 
the humidity adjusting side passageway (85) of the first adsorption element (81). During the flow 
through the humidity adjusting side passageway (85), water vapor contained in the first air is 
adsorbed into the adsorbent. The first air dehumidified by the first adsorption element (81) flows into 
the lower-right flow path (62). 

[0067] On the other hand, the second air in the upper-right flow path (61) flows into the cooling side 
passageway (86) of the first adsorption element (81). During the flow through the cooling side 
passageway (86), the second air absorbs heat of adsorption generated when water vapor is adsorbed 
into the adsorbent in the humidity adjusting side passageway (85). The second air, which has robbed 
heat of adsorption, flows into the lower-central flow path (65). The second air in the lower-central 
flow path (65) passes through the regenerative heat exchanger (92) and flows into the second upper- 
central flow path (64). During that period, in the regenerative heat exchanger (92) the second air is 
subjected to heat exchange with refrigerant and absorbs heat of condensation of the refrigerant. 

[0068] The second air heated by the first adsorption element (81) and the regenerative heat 
exchanger (92) is introduced into the humidity adjusting side passageway (85) ofthe second 
adsorption element (82). In the humidity adjusting side passageway (85) the adsorbent is heated by 
the second air and, as a result, water vapor is desorbed from the adsorbent. In other words, the 
second adsorption element (82) is regenerated. Then, the water vapor desorbed from the adsorbent 
flows, together with the second air, into the lower-left flow path (67). 

[0069] In the second lower plate (34), the second lower-right opening (35) is opened and the second 
lower-left opening (36) is closed. In this state, the first air in the lower-right flow path (62) passes 
through the second lower-right opening (35) and flows into the indoor-side lower flow path (54). 
During the flow through the indoor-side lower flow path (54), the first air passes through the cooling 
heat exchanger (94). In the cooling heat exchanger (94), the first air is subjected to heat exchange 
with refrigerant and liberates heat to the refrigerant. And, the first air dehumidified and cooled passes 
through the air supply side outlet (14) and is supplied indoors. 

[0070] In the first lower plate (24), the first lower-left opening (26) is opened and the first lower- 
right opening (25) is closed. In this state, the second air, which has flowed into the lower-left flow 
path (67), passes through the first lower-left opening (26) and flows into the outdoor-side lower flow 
path (52). And, the second air, used for cooling of the first adsorption element (81) and regeneration 
of the second adsorption element (82), passes through the air discharge side outlet (16) and is 
discharged outdoors. 

[0071] Referring now to Figure 5, the second operation of the dehumidification operating mode will 
be described. Contrary to the first operation, in the second operation air is dehumidified in the 
second adsorption element (82) and, at the same time, the adsorbent of the first adsorption element 
(81) is regenerated. 

[0072] In the first upper plate (21), the first central upper-left opening (23) is opened and the first 
central upper-right opening (22) is closed. In this state, first air (outdoor air), which has flowed into 
the outdoor-side upper flow path (51), passes through the first central upper-left opening (23) and 
flows into the second upper-central flow path (64). 

[0073] In the second upper plate (31), the second upper-left opening (33) is opened and the second 
upper-right opening (32) is closed. In this state, second air (indoor air), which has flowed into the 
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indoor-side upper flow path (53), passes through the second upper-left opening (33) and flows into 
the upper-left flow path (66). 

[0074] In the switch shutter (40), the shutter plate (42) is moved and located at such a position as to 
cover a left half portion of the regenerative heat exchanger (92). In this state, the lower-central flow 
path (65) and the first upper-central flow path (63) communicate with each other through the 
regenerative heat exchanger (92). 

[0075] As also shown in Figure 3(b), the first air in the second upper-central flow path (64) flows 
into the humidity adjusting side passageway (85) of the second adsorption element (82). During the 
flow through the humidity adjusting side passageway (85), water vapor contained in the first air is 
adsorbed into the adsorbent. The first air dehumidified by the second adsorption element (82) flows 
into the lower-left flow path (67). 

[0076] On the other hand, the second air in the upper-left flow path (66) flows into the cooling side 
passageway (86) of the second adsorption element (82). During the flow through the cooling side 
passageway (86), the second air absorbs heat of adsorption generated when water vapor is adsorbed 
into the adsorbent in the humidity adjusting side passageway (85). The second air, which has robbed 
heat of adsorption, flows into the lower-central flow path (65). The second air in the lower-central 
flow path (65) passes through the regenerative heat exchanger (92) and flows into the first upper- 
central flow path (63). At that time, in the regenerative heat exchanger (92) the second air is 
subjected to heat exchange with refrigerant and absorbs heat of condensation of the refrigerant. 

[0077] The second air heated by the second adsorption element (82) and the regenerative heat 
exchanger (92) is introduced into the humidity adjusting side passageway (85) of the first adsorption 
element (81). In the humidity adjusting side passageway (85), the adsorbent is heated by the second 
air and, as a result, water vapor is desorbed from the adsorbent. In other words, the first adsorption 
element (81) is regenerated. Then, the water vapor desorbed from the adsorbent flows, together with 
the second air, into the lower-right flow path (62). 

[0078] In the second lower plate (34), the second lower-left opening (36) is opened and the second 
lower-right opening (35) is closed. In this state, the first air in the lower-left flow path (67) passes 
through the second lower-left opening (36) and flows into the indoor-side lower flow path (54). 
During the flow through the indoor-side lower flow path (54), the first air passes through the cooling 
heat exchanger (94). In the cooling heat exchanger (94), the first air is subjected to heat exchange 
with refrigerant and liberates heat to the refrigerant. And, the first air dehumidified and cooled passes 
through the air supply side outlet (14) and is supplied indoors. 

[0079] In the first lower plate (24), the first lower-right opening (25) is opened and the first lower- 
left opening (26) is closed. In this state, the second air, which has flowed into the lower-right flow 
path (62), passes through the first lower-right opening (25) and flows into the outdoor-side lower 
flow path (52). And, the second air, used for cooling of the second adsorption element (82) and 
regeneration of the first adsorption element (81), passes through the air discharge side outlet (16) and 
is discharged outdoors. 



EFFECTS OF FIRST EMBODIMENT 



[0080] In the air conditioning apparatus of the first embodiment, the first and second operations are 
carried out switchably without having to rotate the adsorption elements (81, 82). Therefore, in 
accordance with the present embodiment, air leakage that is accompanied by rotational movement of 
the adsorption elements (81, 82) is prevented from occurring and the drop in air conditioning 
apparatus performance due to air leakage is prevented from occurring. Besides, the need for the 
provision of a mechanism for rotating the adsorption elements (81, 82) is eliminated, thereby making 
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it possible to provide a simplified air conditioning apparatus structure and, as a result, the cost of 
production thereof is reduced. 

[0081] Furthermore, in the first embodiment the second air used for regeneration of the adsorption 
elements (81, 82) is heated by heat exchange with refrigerant in the regenerative heat exchanger (92) 
of the refrigerant circuit. Where a refrigeration cycle is carried out by circulating refrigerant in the 
refrigerant circuit, the amount of heat that is given to the air in the regenerative heat exchanger (92) 
exceeds the power consumption in the compressor of the refrigerant circuit. In accordance with the 
present embodiment, the second air for regeneration is heated by the refrigeration cycle of the 
refrigerant circuit, thereby making it possible to provide dehumidification power in excess of the 
amount of energy necessary for performing a refrigeration cycle. As a result, the energy efficiency of 
the air conditioning apparatus is improved and the cost of energy required for operations thereof is 
cut down. 



SECOND EMBODIMENT OF INVENTION 



[0082] A second embodiment of the present invention is an air conditioning apparatus formed by 
altering the construction of the air conditioning apparatus of the first embodiment. The air 
conditioning apparatus of the second embodiment is able to perform, in addition to a 
dehumidification operating mode, a humidification operating mode in which outside air taken in is 
humidified and then supplied indoors. Here, only differences in construction from the air 
conditioning apparatus of the first embodiments will be described below. 

[0083] As shown in Figure 6, the first partition member (20) of the second embodiment is provided 
with a first upper shutter (71) in place of the first upper plate (21). Additionally, the second partition 
member (30) of the second embodiment is provided with a second upper shutter (72) in place of the 
second upper plate (31). Both the first upper shutter (71) and the second upper shutter (72) are first 
switching mechanisms and identical in construction with each other. 

[0084] More specifically, the upper shutter (71, 72) comprises a single strip-like sheet (75) and two 
support rollers (77). The strip-like sheet (75), shaped like an endless loop, constitutes a strip-like 
member. The width of the strip-like sheet (75) is about half of the vertical height of the casing (10). 
The length of the strip-like sheet (75) is about twice the right-to-left width of the casing (10). 
Furthermore, there are formed four square-shaped openings (76) for air ventilation. When assuming 
that the strip-like sheet (75) is divided, in its length direction, into eight equal sections, the 
ventilation openings (76) of the strip-like sheet (75) are formed in predetermined four ones of the 
eight sections, respectively. These ventilation openings (76) constitute respective opening portions. 

[0085] The support rollers (77) are arranged standingly at a right and a left end of each of the first 
and second partition members (20, 30), respectively. These two support rollers (77) constitute a pair 
of roller members. Additionally, at least one of the support rollers (77) is so constructed as to be 
driven by a motor or the like. The strip-like sheet (75) is spanningly passed around the two support 
rollers (77). In this state, the strip-like sheet (75) is so oriented as to cross an air flow path within the 
casing (10). 

[0086] Each upper shutter (71, 72) permits the passage of air through where a ventilation opening 
(76) on the near side coincides with another on the far side in the strip-like sheet (75) spanningly 
passed around the support rollers (77). In each upper shutter (71, 72), the strip-like sheet (75) is 
forwarded by rotation of the support rollers (77) and the position at which the passage of air is 
permitted is varied with the movement of the position of the ventilation openings (76). 

[0087] The first upper shutter (71) is switched to a state that allows only one of the upper-right flow 
path (61), the first upper-central flow path (63), the second upper-central flow path (64), and the 
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upper-left flow path (66) to come into communication with the outdoor-side upper flow path (51). 
On the other hand, the second upper shutter (72) is switched to a state that allows only one of the 
upper-right flow path (61), the first upper-central flow path (63), the second upper-central flow path 
(64), and the upper-left flow path (66) to come into communication with the indoor-side upper flow 
path (53). 

[0088] Connected to the refrigerant circuit of the second embodiment are first and second cooling 
heat exchangers (93, 94) as evaporators. In the refrigerant circuit of the second embodiment, the first 
cooling heat exchanger (93) and the second cooling heat exchanger (94) are connected together in 
parallel. And, the refrigerant circuit is so constructed as to be switched between a first operation state 
in which only the first cooling heat exchanger (93) operates as an evaporator and no refrigerant is 
introduced into the second cooling heat exchanger (94), and a second operation state in which only 
the second cooling heat exchanger (94) operates as an evaporator and no refrigerant is introduced 
into the first cooling heat exchanger (93). 

[0089] As has been described above, in the second embodiment the first upper shutter (71) and the 
first lower plate (24) constitute the first partition member (20) and the second upper shutter (72) and 
the second lower plate (34) constitute the second partition member (30). And, the first and second 
upper shutters (71, 72) and the first and second lower plates (24, 34) constitute not only a flow path 
changing means but also an operating mode switching means. 



RUNNING OPERATION 



[0090] The running operation of the air conditioning apparatus will be described with reference to 
Figures 3 and 6-9. As described above, the air conditioning apparatus is switched between a 
dehumidification operating mode and a humidification operating mode. Figure 3 diagrammatically 
represents certain parts of the air conditioning apparatus according to the first embodiment, and also 
in the air conditioning apparatus of the second embodiments their corresponding parts are the same 
in construction as the first embodiment. 



DEHUMIDIFICATION OPERATING MODE 



[0091] As shown in Figures 6 and 7, when the air supply fan (95) is activated in the dehumidification 
operating mode, outdoor air is taken into the inside of the casing (10) through the air supply side 
inlet (13). The outdoor air flows, as first air, into the outdoor-side upper flow path (51). On the other 
hand, when the air discharge fan (96) is activated, indoor air is taken into the inside of the casing 
(10) through the air discharge side inlet (15). The indoor air flows, as second air, into the indoor-side 
upper flow path (53). 

[0092] Furthermore, during the dehumidification operating mode, refrigeration cycles are carried out 
in the refrigerant circuit, in which the regenerative heat exchanger (92) operates as a condenser and 
the second cooling heat exchanger (94) operates as an evaporator. In other words, in the 
dehumidification operating mode no refrigerant flows in the first cooling heat exchanger (93). And, 
the air conditioning apparatus performs dehumidification operating mode by repeating first and 
second operations in alternation. 

[0093] Referring to Figures 3 and 6, the first operation of the dehumidification operating mode will 
be described. During the first operation, air is dehumidified by the first adsorption element (81) and, 
at the same time, the adsorbent of the second adsorption element (82) is regenerated. 

[0094] The first upper shutter (71) is placed in a state that allows the outdoor-side upper flow path 
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(51) and the first upper-central flow path (63) to communicate with each other. In this state, first air 
(outdoor air), which has flowed into the outdoor- side upper flow path (51), passes through a 
ventilation opening (76) of the first upper shutter (71) and flows into the first upper-central flow path 
(63). 

[0095] The second upper shutter (72) is placed in a state that allows the indoor-side upper flow path 
(53) and the upper-right flow path (61) to communicate with each other. In this state, second air 
(indoor air), which has flowed into the indoor-side upper flow path (53), passes through a ventilation 
opening (76) of the second upper shutter (72) and flows into the upper-right flow path (61). 

[0096] In the switch shutter (40), the shutter plate (42) is moved and located at such a position as to 
cover a right half portion of the regenerative heat exchanger (92). In this state, the lower-central flow 
path (65) and the second upper-central flow path (64) communicate with each other through the 
regenerative heat exchanger (92). 

[0097] As also shown in Figure 3(a), the first air in the first upper-central flow path (63) flows into 
the humidity adjusting side passageway (85) of the first adsorption element (81). During the flow 
through the humidity adjusting side passageway (85), water vapor contained in the first air is 
adsorbed into the adsorbent. The first air dehumidified by the first adsorption element (81) flows into 
the lower-right flow path (62). 

[0098] On the other hand, the second air in the upper-right flow path (61) flows into the cooling side 
passageway (86) of the first adsorption element (81). During the flow through the cooling side 
passageway (86), the second air absorbs heat of adsorption generated when water vapor is adsorbed 
into the adsorbent in the humidity adjusting side passageway (85). The second air, which has robbed 
heat of adsorption, flows into the lower-central flow path (65). The second air in the lower-central 
flow path (65) passes through the regenerative heat exchanger (92) and flows into the second upper- 
central flow path (64). At that time, in the regenerative heat exchanger (92) the second air is 
subjected to heat exchange with refrigerant and absorbs heat of condensation of the refrigerant. 

[0099] The second air heated by the first adsorption element (81) and the regenerative heat 
exchanger (92) is introduced into the humidity adjusting side passageway (85) of the second 
adsorption element (82). In the humidity adjusting side passageway (85) the adsorbent is heated by 
the second air and, as a result, water vapor is desorbed from the adsorbent. In other words, the 
second adsorption element (82) is regenerated. Then, the water vapor desorbed from the adsorbent 
flows, together with the second air, into the lower-left flow path (67). 

[0100] In the second lower plate (34), the second lower-right opening (35) is opened and the second 
lower-left opening (36) is closed. In this state, the first air in the lower-right flow path (62) passes 
through the second lower-right opening (35) and flows into the indoor-side lower flow path (54). 
During the flow through the indoor-side lower flow path (54), the first air passes through the second 
cooling heat exchanger (94). In the second cooling heat exchanger (94), the first air is subjected to 
heat exchange with refrigerant and liberates heat to the refrigerant. And, the first air dehumidified 
and cooled passes through the air supply side outlet (14) and is supplied indoors. 

[0101] In the first lower plate (24), the first lower-left opening (26) is opened and the first lower- 
right opening (25) is closed. In this state, the second air, which has flowed into the lower-left flow 
path (67), passes through the first lower-left opening (26) and flows into the outdoor-side lower flow 
path (52). During the flow through the outdoor-side lower flow path (52), the second air passes 
through the first cooling heat exchanger (93). At this time, no refrigerant flows in the first cooling 
heat exchanger (93). Accordingly, the second air just passes through the first cooling heat exchanger 
(93) and, therefore, neither absorbs nor liberates heat. And, the second air, used for cooling of the 
first adsorption element (81) and regeneration of the second adsorption element (82), passes through 
the air discharge side outlet (16) and is discharged outdoors. 
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[0102] Referring to Figure 7, the second operation of the dehumidifi cation operating mode will be 
described. Contrary to the first operation, in the second operation air is dehumidified by the second 
adsorption element (82) and, at the same time, the adsorbent of the first adsorption element (81) is 
regenerated. 

[0103] The first upper shutter (71) is placed in a state that allows the outdoor-side upper flow path 
(51) and the second upper-central flow path (64) to communicate with each other. In this state, first 
air (outdoor air), which has flowed into the outdoor-side upper flow path (51), passes through a 
ventilation opening (76) of the first upper shutter (71) and flows into the second upper-central flow 
path (64). 

[0104] The second upper shutter (72) is placed in a state that allows the indoor- side upper flow path 
(53) and the upper-left flow path (66) to communicate with each other. In this state, second air 
(indoor air), which has flowed into the indoor-side upper flow path (53), passes through a ventilation 
opening (76) of the second upper shutter (72) and flows into the upper-left flow path (66). 

[0105] In the switch shutter (40), the shutter plate (42) is moved and located at such a position as to 
cover a left half portion of the regenerative heat exchanger (92). In this state, the lower-central flow 
path (65) and the first upper-central flow path (63) communicate with each other through the 
regenerative heat exchanger (92). 

[0106] As also shown in Figure 3(b), the first air in the second upper-central flow path (64) flows 
into the humidity adjusting side passageway (85) of the second adsorption element (82). During the 
flow through the humidity adjusting side passageway (85), water vapor contained in the first air is 
adsorbed into the adsorbent. The first air dehumidified by the second adsorption element (82) flows 
into the lower-left flow path (67). 

[0107] On the other hand, the second air in the upper-left flow path (66) flows into the cooling side 
passageway (86) of the second adsorption element (82). During the flow through the cooling side 
passageway (86), the second air absorbs heat of adsorption generated when water vapor is adsorbed 
into the adsorbent in the humidity adjusting side passageway (85). The second air, which has robbed 
heat of adsorption, flows into the lower-central flow path (65). The second air in the lower-central 
flow path (65) passes through the regenerative heat exchanger (92) and flows into the first upper- 
central flow path (63). At that time, in the regenerative heat exchanger (92) the second air is 
subjected to heat exchange with refrigerant and absorbs heat of condensation of the refrigerant. 

[0108] The second air heated by the second adsorption element (82) and the regenerative heat 
exchanger (92) is introduced into the humidity adjusting side passageway (85) of the first adsorption 
element (81). In the humidity adjusting side passageway (85), the adsorbent is heated by the second 
air and, as a result, water vapor is desorbed from the adsorbent. In other words, the first adsorption 
element (81) is regenerated. Then, the water vapor desorbed from the adsorbent flows, together with 
the second air, into the lower-right flow path (62). 

[0109] In the second lower plate (34), the second lower-left opening (36) is opened and the second 
lower-right opening (35) is closed. In this state, the first air in the lower-left flow path (67) passes 
through the second lower-left opening (36) and flows into the indoor-side lower flow path (54). 
During the flow through the indoor-side lower flow path (54), the first air passes through the cooling 
heat exchanger (94). In the cooling heat exchanger (94), the first air is subjected to heat exchange 
with refrigerant and liberates heat to the refrigerant. And, the first air dehumidified and cooled passes 
through the air supply side outlet (14) and is supplied indoors. 

[0110] In the first lower plate (24), the first lower-right opening (25) is opened and the first lower- 
left opening (26) is closed. In this state, the second air, which has flowed into the lower-right flow 
path (62), passes through the first lower-right opening (25) and flows into the outdoor-side lower 
flow path (52). And, the second air, used for cooling of the second adsorption element (82) and 



JP2003028458A 



Page 19 



regeneration of the first adsorption element (81), passes through the air discharge side outlet (16) and 
is discharged outdoors. 



HUMIDIFICATION OPERATING MODE 



[01 1 1] As shown in Figures 8 and 9, when the air supply fan (95) is activated in the humidification 
operating mode, outdoor air is taken into the inside of the casing (10) through the air supply side 
inlet (13). The outdoor air flows, as second air, into the outdoor-side upper flow path (51). On the 
other hand, when the air discharge fan (96) is activated, indoor air is taken into the inside of the 
casing (10) through the air discharge side inlet (15). The indoor air flows, as first air, into the indoor- 
side upper flow path (53). 

[0112] Furthermore, during the humidification operating mode, refrigeration cycles are carried out in 
the refrigerant circuit, in which the regenerative heat exchanger (92) operates as a condenser and the 
first cooling heat exchanger (93) operates as an evaporator. In other words, in the dehumidification 
operating mode no refrigerant flows in the second cooling heat exchanger (94). And, the air 
conditioning apparatus performs humidification operating mode by repeatedly performing first and 
second operations in alternation. 

[01 13] Referring to Figures 3 and 8, the first operation of the humidification operating mode will be 
described. During the first operation, air is humidified by the first adsorption element (81) and the 
adsorbent of the second adsorption element (82) adsorbs water vapor. 

[0114] The first upper shutter (71) is placed in a state that allows the outdoor-side upper flow path 
(51) and the upper-left flow path (66) to communicate with each other. In this state, second air 
(outdoor air), which has flowed into the outdoor-side upper flow path (51), passes through a 
ventilation opening (76) of the first upper shutter (71) and flows into the upper-left flow path (66). 

[01 15] The second upper shutter (72) is placed in a state that allows the indoor- side upper flow path 
(53) and the second upper-central flow path (64) to communicate with each other. In this state, first 
air (indoor air), which has flowed into the indoor-side upper flow path (53), passes through a 
ventilation opening (76) of the second upper shutter (72) and flows into the second upper-central 
flow path (64). 

[0116] In the switch shutter (40), the shutter plate (42) is moved and located at such a position as to 
cover a left half portion of the regenerative heat exchanger (92). In this state, the lower-central flow 
path (65) and the first upper-central flow path (63) communicate with each other through the 
regenerative heat exchanger (92). 

[0117] As also shown in Figure 3(b), the first air in the second upper-central flow path (64) flows 
into the humidity adjusting side passageway (85) of the second adsorption element (82). During the 
flow through the humidity adjusting side passageway (85), water vapor contained in the first air is 
adsorbed into the adsorbent. The first air dehumidified by the second adsorption element (82) flows 
into the lower-left flow path (67). 

[01 18] On the other hand, the second air in the upper-left flow path (66) flows into the cooling side 
passageway (86) of the second adsorption element (82). During the flow through the cooling side 
passageway (86), the second air absorbs heat of adsorption generated when water vapor is adsorbed 
into the adsorbent in the humidity adjusting side passageway (85). The second air, which has robbed 
heat of adsorption, flows into the lower-central flow path (65). The second air in the lower-central 
flow path (65) passes through the regenerative heat exchanger (92) and flows into the first upper- 
central flow path (63). At that time, in the regenerative heat exchanger (92) the second air is 
subjected to heat exchange with refrigerant and absorbs heat of condensation of the refrigerant. 
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[01 19] The second air heated by the second adsorption element (82) and the regenerative heat 
exchanger (92) is introduced into the humidity adjusting side passageway (85) of the first adsorption 
element (81). In the humidity adjusting side passageway (85), the adsorbent is heated by the second 
air and, as a result, water vapor is desorbed from the adsorbent. In other words, the first adsorption 
element (81) is regenerated. Then, the water vapor desorbed from the adsorbent is given to the 
second air and, as a result, the second air is humidified. Thereafter, the second air humidified by the 
first adsorption element (81) flows into the lower-right flow path (62). 

[0120] In the second lower plate (34), the second lower-right opening (35) is opened and the second 
lower-left opening (36) is closed. In this state, the second air in the lower-right flow path (62) passes 
through the second lower-right opening (35) and flows into the indoor-side lower flow path (54). 
During the flow through the indoor-side lower flow path (54), the second air passes through the 
second cooling heat exchanger (94). At this time, no refrigerant flows in the second cooling heat 
exchanger (94). Accordingly, the second air just passes through the second cooling heat exchanger 
(94) and therefore neither absorbs nor liberates heat. And, the second air heated and humidified 
passes through the air supply side outlet (14) and is supplied indoors. 

[0121] In the first lower plate (24), the first lower-left opening (26) is opened and the first lower- 
right opening (25) is closed. In this state, the first air, which has flowed into the lower-left flow path 
(67), passes through the first lower-left opening (26) and flows into the outdoor-side lower flow path 

(52) . During the flow through the outdoor-side lower flow path (52), the first air passes through the 
first cooling heat exchanger (93). In the first cooling heat exchanger (93), the first air is subjected to 
heat exchange with refrigerant and liberates heat to the refrigerant. And, the first air dehumidified 
and cooled passes through the air discharge side outlet (16) and is discharged outdoors. 

[0122] Referring to Figures 3 and 9, the second operation of the humidification operating mode will 
be described. Contrary to the first operation, in the second operation air is humidified in the second 
adsorption element (82) and the adsorbent of the first adsorption element (81) adsorbs water vapor. 

[0123] The first upper shutter (71) is placed in a state that allows the outdoor- side upper flow path 
(51) and the upper-right flow path (61) to communicate with each other. In this state, second air 
(outdoor air), which has flowed into the outdoor- side upper flow path (51), passes through a 
ventilation opening (76) of the first upper shutter (71) and flows into the upper-right flow path (61). 

[0124] The second upper shutter (72) is placed in a state that allows the indoor-side upper flow path 

(53) and the first upper-central flow path (63) to communicate with each other. In this state, first air 
(indoor air), which has flowed into the indoor-side upper flow path (53), passes through a ventilation 
opening (76) of the second upper shutter (72) and flows into the first upper-central flow path (63). 

[0125] In the switch shutter (40), the shutter plate (42) is moved and located at such a position as to 
cover a right half portion of the regenerative heat exchanger (92). In this state, the lower-central flow 
path (65) and the second upper-central flow path (64) communicate with each other through the 
regenerative heat exchanger (92). 

[0126] As also shown in Figure 3(b), the first air in the first upper-central flow path (63) flows into 
the humidity adjusting side passageway (85) of the first adsorption element (81). During the flow 
through the humidity adjusting side passageway (85), water vapor contained in the first air is 
adsorbed into the adsorbent. The first air dehumidified by the first adsorption element (81) flows into 
the lower-right flow path (62). 

[0127] On the other hand, the second air in the upper-right flow path (61) flows into the cooling side 
passageway (86) of the first adsorption element (81). During the flow through the cooling side 
passageway (86), the second air absorbs heat of adsorption generated when water vapor is adsorbed 
into the adsorbent in the humidity adjusting side passageway (85). The second air, which has robbed 
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heat of adsorption, flows into the lower-central flow path (65). The second air in the lower-central 
flow path (65) passes through the regenerative heat exchanger (92) and flows into the second upper- 
central flow path (64). At that time, in the regenerative heat exchanger (92) the second air is 
subjected to heat exchange with refrigerant and absorbs heat of condensation of the refrigerant. 

[0128] The second air heated by the first adsorption element (81) and the regenerative heat 
exchanger (92) is introduced into the humidity adjusting side passageway (85) of the second 
adsorption element (82). In the humidity adjusting side passageway (85) the adsorbent is heated by 
the second air and, as a result, water vapor is desorbed from the adsorbent. In other words, the 
second adsorption element (82) is regenerated. Then, the water vapor desorbed from the adsorbent is 
given to the second air and, as a result, the second air is humidified. Thereafter, the second air 
humidified by the second adsorption element (82) flows into the lower-left flow path (67). 

[0129] In the second lower plate (34), the second lower-left opening (36) is opened and the second 
lower-right opening (35) is closed. In this state, the second air in the lower-left flow path (67) passes 
through the second lower-left opening (36) and flows into the indoor-side lower flow path (54). 
During the flow through the indoor-side lower flow path (54), the second air passes through the 
second cooling heat exchanger (94). At this time, no refrigerant circulates in the second cooling heat 
exchanger (94). Accordingly, the second air just passes through the second cooling heat exchanger 
(94) and, therefore, neither absorbs nor liberates heat. And, the second air heated and humidified 
passes through the air supply side outlet (14) and is supplied indoors. 

[0130] In the first lower plate (24), the first lower-right opening (25) is opened and the first lower- 
left opening (26) is closed. In this state, the first air, which has flowed into the lower-right flow path 
(62), passes through the first lower-right opening (25) and flows into the outdoor-side lower flow 
path (52). During the flow through the outdoor-side lower flow path (52), the first air passes through 
the first cooling heat exchanger (93). In the first cooling heat exchanger (93), the first air is subjected 
to heat exchange with refrigerant and liberates heat to the refrigerant. And, the first air dehumidified 
and cooled passes through the air discharge side outlet (16) and is discharged outdoors. 



MODIFICATION EXAMPLE OF SECOND EMBODIMENT 



[0131] If the air conditioning apparatus of the second embodiment is constructed such that outdoor 
air is taken in through the air discharge side outlet (16) and indoor air is discharged through the air 
supply side inlet (13), this construction makes it possible to perform a cooling operating mode by the 
utilization of outside air (outside air introducing operating mode) in which outdoor air (outside air) 
taken in is supplied indoors as it is. In other words, the temperature of outside air may be lower than 
room temperature in a so-called intermediate season. In such a period, the cooling of an indoor space 
is achieved only by supplying outside air into the indoor space. 

[0132] More specifically, during the outside-air utilizing cooling operating mode the first lower-right 
opening (25) is opened and the first lower-left opening (26) is closed in the first lower plate (24). On 
the other hand in the second lower plate (34) the second lower-right opening (35) is closed and the 
second lower-left opening (36) is closed. When the air supply fan (95) is activated in such a state, 
outdoor air passes through the air discharge side outlet (16) and flows into the outdoor-side lower 
flow path (52). Then, the outdoor air flows into the indoor-side lower flow path (54) through the 
lower-right flow path (62) and is supplied indoors through the air supply side outlet (14). 

[0133] On the other hand, the second upper shutter (72) is placed in a state that allows the indoor- 
side upper flow path (53) and the upper-right flow path (61) to communicate with each other. The 
first upper shutter (71) is placed in a state that allows the upper-right flow path (61) and the outdoor- 
side upper flow path (51) to communicate with each other. When the air discharge fan (96) is 
activated in such a state, indoor air passes through the air discharge side inlet (15) and flows into the 
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indoor-side upper flow path (53). Then, the indoor air flows into the indoor-side upper flow path (53) 
through the upper-left flow path (66) and is discharged outdoors through the air supply side inlet 
(13). 



THIRD EMBODIMENT OF INVENTION 



[0134] A third embodiment of the present invention is an air conditioningtapparatus formed by 
altering the construction of the air conditioning apparatus of the second embodiment. The air 
conditioning apparatus of the third embodiment performs a cooling operation at the time of 
switching between the first and second operations of the dehumidification operating mode. 
Additionally, the air conditioning apparatus of the third embodiment is able to perform an outside-air 
utilizing cooling operating mode (outside air introducing operating mode) in which outdoor air 
(outside air) taken in is supplied indoors as it is. Here, only differences in construction from the air 
conditioning apparatus of the second embodiments will be described below. 

[0135] As shown in Figure 10, the first partition member (20) of the third embodiment is provided 
with a first lower shutter (73) in place of the first lower plate (24). Additionally, the second partition 
member (30) of the third embodiment is provided with a second lower shutter (74) in place of the 
second lower plate (34). Both the first lower shutter (73) and the second lower shutter (74) are first 
switching mechanisms and are identical in construction with each other. 

[0136] More specifically, the lower shutters (73, 74) are identical in construction with the upper 
shutters (71, 72). Stated another way, the lower shutter (73, 74) is formed by a pair of support rollers 
(77) and a strip-like sheet (75) provided with four ventilation openings (76) and spanningly passed 
around the support rollers (77). In the strip-like sheet (75) of the lower shutter (73, 74), the four 
ventilation openings (76) are formed in different positions from the strip-like sheet (75) of the upper 
shutter (71, 72). 

[0137] The first lower shutter (73) is switched to a state that allows only one of the lower-right flow 
path (62), the lower-central flow path (65), and the lower-left flow path (67) to come into 
communication with the outdoor-side lower flow path (52). On the other hand, the second lower 
shutter (74) is switched to a state that allows only one of the lower-right flow path (62), the lower- 
central flow path (65), and the lower-left flow path (67) to come into communication with the 
indoor-side lower flow path (54). 

[0138] As has been described above, in the third embodiment the first upper shutter (71) and the first 
lower shutter (73) constitute the first partition member (20), and the second upper shutter (72) and 
the second lower shutter (74) constitute the second partition member (30). And, the first and second 
upper shutters (71, 72) and the first and second lower shutters (73, 74) constitute not only a flow path 
changing means but also an operating mode switching means. 



RUNNING OPERATION 



[0139] The running operation of the air conditioning apparatus will be described with reference to 
Figures 10-15. As described above, the air conditioning apparatus is switched among a 
dehumidification operating mode, a humidification operating mode, and an outside-air utilizing 
cooling operating mode. 



DEHUMIDIFICATION OPERATING MODE 
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[0140] As shown in Figures 10-13, when the air supply fan (95) is activated in the dehumidification 
operating mode, outdoor air is taken into the inside of the casing (10) through the air supply side 
inlet (13). The outdoor air flows, as first air, into the outdoor- side upper flow path (51). On the other 
hand, when the air discharge fan (96) is activated, indoor air is taken into the inside of the casing 
(10) through the air discharge side inlet (15). The indoor air flows, as second air, into the indoor-side 
upper flow path (53). 

[0141] Furthermore, during the dehumidification operating mode, refrigeration cycles are carried out 
in the refrigerant circuit, in which the regenerative heat exchanger (92) operates as a condenser and 
the second cooling heat exchanger (94) operates as an evaporator. In other words, in the 
dehumidification operating mode no refrigerant flows in the first cooling heat exchanger (93). And, 
in the dehumidification operating mode of the air conditioning apparatus a first operation, a first 
cooling operation, a second operation, and a second cooling operation are carried out in that order. 
After the second cooling operation, the dehumidification operating mode returns again to a first 
operation, and these operations are repeatedly carried out. 

[0142] Referring to Figure 10, the first operation of the dehumidification operating mode will be 
described. During the first operation, air is dehumidified by the first adsorption element (81) and, at 
the same time, the adsorbent of the second adsorption element (82) is regenerated. 

[0143] The first upper shutter (71), the second upper shutter (72), and the switch shutter (40) are all 
placed in the same states that they are placed in the first operation of the dehumidification operating 
mode in the second embodiment. More specifically, the first upper shutter (71) is placed in a state 
that allows the outdoor-side upper flow path (51) and the first upper-central flow path (63) to 
communicate with each other. The second upper shutter (72) is placed in a state that allows the 
indoor- side upper flow path (53) and the upper-right flow path (61) to communicate with each other. 
In the switch shutter (40), the shutter plate (42) is moved and located at such a position as to cover a 
right half portion of the regenerative heat exchanger (92). 

[0144] On the other hand, the first lower shutter (73) is placed in a state that allows the lower-left 
flow path (67) and the outdoor-side lower flow path (52) to communicate with each other. 
Additionally, the second lower shutter (74) is placed in a state that allows the lower-right flow path 
(62) and the indoor-side lower flow path (54) to communicate with each other. 

[0145] In this state, outdoor air taken in as first air and indoor air taken in as second air flow in the 
same way as in the first operation of the dehumidification operating mode in the second 
embodiment, in the air conditioning apparatus. 

[0146] To sum up, the first air flows through the outdoor-side upper flow path (51), a ventilating 
opening (76) of the first upper shutter (71), and the first upper-central flow path (63) in that order, 
flows into the humidity adjusting side passageway (85) of the first adsorption element (81), and is 
dehumidified there. The thus-dehumidified first air flows through the lower-right flow path (62), a 
ventilation opening (76) of the second lower shutter (74), and the indoor-side lower flow path (54) in 
that order and is supplied indoors through the air supply side outlet (14). 

[0147] On the other hand, the second air flows through the indoor-side upper flow path (53), a 
ventilating opening (76) of the second upper shutter (72), and the upper-right flow path (61) in that 
order, is heated in the first adsorption element (81) and the regenerative heat exchanger (92), and 
thereafter flows into the humidity adjusting side passageway (85) of the second adsorption element 
(82). The second air, which was used to regenerate the second adsorption element (82), flows 
through the lower-left flow path (67), a ventilation opening (76) of the first lower shutter (73), and 
the outdoor-side lower flow path (52) in that order and is discharged outdoors through the air 
discharge side outlet (16). 
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[0148] The first cooling operation of the dehumidification operating mode will be described with 
reference to Figure 1 L In the first cooling operation, the second adsorption element (82) regenerated 
in the first operation is cooled. 

[0149] During the first cooling operation, the first upper shutter (71), the second lower shutter (74), 
and the switch shutter (40) are all placed in the same states as in the first operation. Accordingly, 
first air (outdoor air), which has flowed into the outdoor-side upper flow path (51), passes through 
the humidity adjusting side passageway (85) of the first adsorption element (81) and thereafter is 
supplied indoors through the air supply side outlet (14), as in the first operation. In other words, also 
during the first cooling operation air dehumidification by the first adsorption element (81) is 
continued. 

[0150] The second upper shutter (72) is placed in a state that allows the indoor-side upper flow path 
(53) and the upper-left flow path (66) to communicate with each other. In this state, second air 
(indoor air), which has flowed into the indoor-side upper flow path (53), flows into the upper-left 
flow path (66) through a ventilation opening (76) of the second upper shutter (72). Thereafter, the 
second air is introduced into the cooling side passageway (86) of the second adsorption element (82). 
The flowing of the second air through the cooling side passageway (86) cools the second adsorption 
element (82) regenerated in the first operation. 

[0151] The first lower shutter (73) is placed in a state that allows the lower-central flow path (65) 
and the outdoor-side lower flow path (52) to communicate with each other. In this state, the second 
air, which was used to cool the second adsorption element (82), flows through the lower-central flow 
path (65), a ventilation opening (76) of the first lower shutter (73), and the outdoor-side lower flow 
path (52) in that order and thereafter is discharged outdoors through the air discharge side outlet (16). 



[0152] Referring to Figure 12, the second operation of the dehumidification operating mode will be 
described. In the second operation, air is dehumidified by the second adsorption element (82) and, at 
the same time, the adsorbent of the first adsorption element (81) is regenerated. 

[0153] The first upper shutter (71), the second upper shutter (72), and the switch shutter (40) are all 
placed in the same states as in the second operation of the dehumidification operating mode in the 
second embodiment. More specifically, the first upper shutter (71) is placed in a state that allows the 
outdoor-side upper flow path (51) and the second upper-central flow path (64) to communicate with 
each other. The second upper shutter (72) is placed in a state that allows the indoor-side upper flow 
path (53) and the upper-left flow path (66) to communicate with each other. In the switch shutter 
(40), the shutter plate (42) is moved and located at such a position as to cover a left half portion of 
the regenerative heat exchanger (92). 

[0154] On the other hand, the first lower shutter (73) is placed in a state that allows the lower-right 
flow path (62) and the outdoor-side lower flow path (52) to communicate with each other. 
Additionally, the second lower shutter (74) is placed in a state that allows the lower-left flow path 
(67) and the indoor-side lower flow path (54) to communicate with each other. 

[0155] In this state, air taken in as first air and indoor air taken in as second air flow in the same way 
as in the second operation of the dehumidification operating mode in the second embodiment, in the 
air conditioning apparatus outdoor. 

[0156] To sum up, the first air flows through the outdoor-side upper flow path (51), a ventilating 
opening (76) of the first upper shutter (71), and the second upper-central flow path (64) in that order, 
flows into the humidity adjusting side passageway (85) of the second adsorption element (82), and is 
dehumidified there. The thus-dehumidified first air flows through the lower-left flow path (67), a 
ventilation opening (76) of the second lower shutter (74), and the indoor-side lower flow path (54) in 
that order and is supplied indoors through the air supply side outlet (14). 
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[0157] On the other hand, the second air flows through the indoor-side upper flow path (53), a 
ventilating opening (76) of the second upper shutter (72), and the upper-left flow path (66) in that 
order, is heated in the second adsorption element (82) and the regenerative heat exchanger (92), and 
thereafter flows into the humidity adjusting side passageway (85) of the first adsorption element 
(81). The second air, which was used to regenerate the first adsorption element (81), flows through 
the lower-right flow path (62), a ventilation opening (76) of the first lower shutter (73), and the 
outdoor-side lower flow path (52) in that order and is discharged outdoors through the air discharge 
side outlet (16). 

[0158] Referring to Figure 13, the second cooling operation of the dehumidification operating mode 
will be described. In the second cooling operation, the first adsorption element (81) regenerated in 
the second operation is cooled. 

[0159] During the second cooling operation, the first upper shutter (71), the second lower shutter 
(74), and the switch shutter (40) are all placed in the same states as in the second operation. 
Accordingly, first air (outdoor air), which has flowed into the outdoor- side upper flow path (51), 
passes through the humidity adjusting side passageway (85) of the second adsorption element (82) 
and thereafter is supplied indoors through the air supply side outlet (14), as in the second operation. 
In other words, also during the first cooling operation air dehumidification by the second adsorption 
element (82) is continued. 

[0160] The second upper shutter (72) is placed in a state that allows the indoor-side upper flow path 
(53) and the upper-right flow path (61) to communicate with each other. In this state, second air 
(indoor air), which has flowed into the indoor-side upper flow path (53), flows into the upper-right 
flow path (61) through a ventilation opening (76) of the second upper shutter (72). Thereafter, the 
second air is introduced into the cooling side passageway (86) of the first adsorption element (81). 
The flowing of the second air through the cooling side passageway (86) cools the first adsorption 
element (81) regenerated in the second operation. 

[0161] The first lower shutter (73) is placed in a state that allows the lower-central flow path (65) 
and the outdoor-side lower flow path (52) to communicate with each other. In this state, the second 
air, which was used to cool the first adsorption element (81), flows through the lower-central flow 
path (65), a ventilation opening (76) of the first lower shutter (73), and the outdoor-side lower flow 
path (52) in that order and thereafter is discharged outdoors through the air discharge side outlet (16) 



HUMIDIFICATION OPERATING MODE 



[0162] As shown in Figures 14 and 15, when the air supply fan (95) is activated in the 
humidification operating mode, outdoor air is taken into the inside of the casing (10) through the air 
supply side inlet (13). The outdoor air flows, as second air, into the outdoor-side upper flow path 
(51). On the other hand, when the air discharge fan (96) is activated, indoor air is taken into the 
inside of the casing (10) through the air discharge side inlet (15). The indoor air flows, as first air, 
into the indoor-side upper flow path (53). 

[0163] Furthermore, during the humidification operating mode, refrigeration cycles are carried out in 
the refrigerant circuit, in which the regenerative heat exchanger (92) operates as a condenser and the 
first cooling heat exchanger (93) operates as an evaporator. In other words, in the dehumidification 
operating mode no refrigerant flows in the second cooling heat exchanger (94). And, the air 
conditioning apparatus performs humidification operating mode by repeatedly performing first and 
second operations in alternation. 
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[0164] Referring to Figure 14, the first operation of the humidification operating mode will be 
described. During the first operation, air is humidified by the first adsorption element (81) and the 
adsorbent of the second adsorption element (82) adsorbs water vapor. 

[0165] The first upper shutter (71), the second upper shutter (72), and the switch shutter (40) are all 
placed in the same states as in the first operation of the humidification operating mode in the second 
embodiment. More specifically, the first upper shutter (71) is placed in a state that allows the 
outdoor-side upper flow path (51) and the upper-left flow path (66) to communicate with each other. 
The second upper shutter (72) is placed in a state that allows the indoor-side upper flow path (53) 
and the second upper-central flow path (64) to communicate with each other. In the switch shutter 
(40), the shutter plate (42) is moved and located at such a position as to cover a left half portion of 
the regenerative heat exchanger (92). 

[0166] On the other hand, the first lower shutter (73) is placed in a state that allows the lower-left 
flow path (67) and the outdoor-side lower flow path (52) to communicate with each other. 
Additionally, the second lower shutter (74) is placed in a state that allows the lower-right flow path 
(62) and the indoor-side lower flow path (54) to communicate with each other. 

[0167] In this state, indoor air taken in as first air and outdoor air taken in as second air flow in the 
same way as in the first operation of the humidification operating mode in the second embodiment, 
in the air conditioning apparatus. 

[0168] To sum up, the first air flows through the indoor-side upper flow path (53), a ventilating 
opening (76) of the second upper shutter (72), and the second upper-central flow path (64) in that 
order, flows into the humidity adjusting side passageway (85) of the second adsorption element (82), 
and is dehumidified there. The thus-dehumidified first air flows through the lower-left flow path 
(67), a ventilation opening (76) of the first lower shutter (73), and the outdoor-side lower flow path 

(52) in that order and is discharged outdoors through the air discharge side outlet (16). 

[0169] On the other hand, the second air flows through the outdoor-side upper flow path (51), a 
ventilating opening (76) of the first upper shutter (71), and the upper-left flow path (66) in that order, 
is heated in the second adsorption element (82) and the regenerative heat exchanger (92), and 
thereafter flows into the humidity adjusting side passageway (85) of the first adsorption element 
(81). The second air humidified by the first adsorption element (81) flows through the lower-right 
flow path (62), a ventilation opening (76) of the second lower shutter (74), and the indoor-side lower 
flow path (54) in that order and is supplied indoors through the air supply side outlet (14). 

[0170] Referring to Figure 15, the second operation of the humidification operating mode will be 
described. During the second operation, contrary to the first operation air is humidified by the second 
adsorption element (82) and the adsorbent of the first adsorption element (81) adsorbs water vapor. 

[0171] The first upper shutter (71), the second upper shutter (72), and the switch shutter (40) are all 
placed in the same states as in the second operation of the humidification operating mode in the 
second embodiment. More specifically, the first upper shutter (71) is placed in a state that allows the 
outdoor-side upper flow path (51) and the upper-right flow path (61) to communicate with each 
other. The second upper shutter (72) is placed in a state that allows the indoor-side upper flow path 

(53) and the first upper-central flow path (63) to communicate with each other. In the switch shutter 
(40), the shutter plate (42) is moved and located at such a position as to cover a right half portion of 
the regenerative heat exchanger (92). 

[0172] On the other hand, the first lower shutter (73) is placed in a state that allows the lower-right 
flow path (62) and the outdoor-side lower flow path (52) to communicate with each other. 
Additionally, the second lower shutter (74) is placed in a state that allows the lower-left flow path 
(67) and the indoor-side lower flow path (54) to communicate with each other. 
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[0173] In this state, indoor air taken in as first air and outdoor air taken in as second air flow in the 
same way as in the second operation of the humidification operating mode in the second 
embodiment, in the air conditioning apparatus. 

[0174] To sum up, the first air flows through the indoor-side upper flow path (53), a ventilating 
opening (76) of the second upper shutter (72), and the first upper-central flow path (63) in that order, 
flows into the humidity adjusting side passageway (85) of the first adsorption element (81), and is 
dehumidified there. The thus-dehumidified first air flows through the lower-right flow path (62), a 
ventilation opening (76) of the first lower shutter (73), and the outdoor-side lower flow path (52) in 
that order and is discharged outdoors through the air discharge side outlet (16). 

[0175] On the other hand, the second air flows through the outdoor- side upper flow path (51), a 
ventilating opening (76) of the first upper shutter (71), and the upper-right flow path (61) in that 
order, is heated in the first adsorption element (81) and the regenerative heat exchanger (92), and 
thereafter flows into the humidity adjusting side passageway (85) of the second adsorption element 
(82). The second air humidified by the second adsorption element (82) flows through the lower-left 
flow path (67), a ventilation opening (76) of the second lower shutter (74), and the indoor-side lower 
flow path (54) in that order and is supplied indoors through the air supply side outlet (14). 



OUTSIDE-AIR UTILIZING COOLING OPERATING MODE 



[0176] During the outside-air utilizing cooling operating mode, air flows in exactly the same way as 
in the first or second cooling operation of the dehumidification operating mode in the air 
conditioning apparatus (see Figures 1 1 and 13). 

[0177] For example, a case, in which air flows in the same way as in the first cooling operation of 
the dehumidification operating mode, will be described. In this outside-air utilizing cooling operating 
mode, the first upper shutter (71), the second lower shutter (73), the switch shutter (40), the second 
upper shutter (72), and the second lower shutter (74) are all placed in the same states as in the first 
cooling operation of the dehumidification operating mode. And, outside air taken in through the air 
supply side inlet (13) passes through the humidity adjusting side passageway (85) of the first 
adsorption element (81) and thereafter is supplied indoors through the air supply side outlet (14). On 
the other hand, indoor air taken in through the air discharge side inlet (15) passes through the cooling 
side passageway (86) of the second adsorption element (82) and thereafter is discharged outdoors 
through the air discharge side outlet (16). 

[0178] As described above, outside air that is supplied indoors passes through the humidity adjusting 
side passageway (85) of the first adsorption element (81). Therefore, the outside air might be 
dehumidified by the first adsorption element (81) for a short period of time from the time the 
outside-air utilizing cooling operating mode is started. However, in the outside-air utilizing cooling 
operating mode the first adsorption element (81) is not regenerated and the adsorbent of the first 
adsorption element (81) will be saturated finally. Accordingly, after that, outdoor air is no longer 
dehumidified and supplied indoors as it is. 



EFFECTS OF THIRD EMBODIMENT 



[0179] In the third embodiment, the adsorption element (81, 82) regenerated is cooled by a cooling 
operation and the first air to be dehumidified is introduced into the cooled adsorption element (81, 
82). If first air to be dehumidified is introduced to the adsorption element (81, 82) heated to high 
temperature by regeneration, then the first air is heated in the humidity adjusting side passageway 
(85) thereof. As a result, the relative humidity of the first air decreases and the amount of water 
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vapor that the adsorption element (81, 82) adsorbs is reduced. Contrary to this, in the third 
embodiment the adsorption element (81, 82) is pre-cooled by a cooling operation. Thereafter, first air 
to be dehumidified is supplied to the pre-cooled adsorption element (81, 82). Therefore, in 
accordance with the third embodiment the performance of adsorption of the adsorption elements (81, 
82) is sufficiently brought out, thereby making it possible to improve the performance of the air 
conditioning apparatus. 



OTHER EMBODIMENTS OF INVENTION 



FIRST MODIFICATION EXAMPLE 



[01 80] In each of the foregoing embodiments, the shutter plate (42) of the switch shutter (40) is 
shaped like a curved plate. Instead, the following construction may be employed. In other words, the 
shutter plate (42) of the switch shutter (40) is shaped like a flat plate and the flat shutter plate (42) 
turns centering on its upper end, thereby changing the flow route of the second air, as shown in 
Figure 16. In this case, it is however required that the side plate (41) be shaped like an angled plate. 

[0181] In the switch shutter (40) of the present modification example, if the shutter plate (42) is tilted 
toward the first adsorption element (81) (see Figure 16(a)), this causes the lower-central flow path 
(65) and the second upper-central flow path (64) to come into communication with each other. 
Contrary to this, if the shutter plate (42) is tilted toward the second adsorption element (82) (see 
Figure 16(b)), this causes the lower-central flow path (65) and the first upper-central flow path (63) 
to come into communication with each other. 



SECOND MODIFICATION EXAMPLE 



[0182] In each of the foregoing embodiments, the switch shutter (40) may be constructed as follows. 

[0183] As shown in Figure 17, the switch shutter (40) of the present modification example is 
provided with two slide plates (43, 44) in place of the shutter plate (42). Each of the slide plates (43, 
44) is shaped like a rectangular flat plate. And, the first slide plate (43), disposed along a lower-left 
orienting side surface of the first adsorption element (81), is so constructed as to slide diagonally 
along the side surface. On the other hand, the second slide plate (44), disposed along a lower-right 
orienting side surface of the second adsorption element (82), is so constructed as to slide diagonally 
along the side surface. Additionally, in the switch shutter (40) ofthe present modification example 
the side plate (41) is shaped like a triangular plate. 

[01 84] In the switch shutter (40) of the present modification example, in a state in which the first 
slide plate (43) is slid upward and the second slide plate (44) is slid downward (see Figure 17(a)), the 
cooling side passageway (86) of the first adsorption element (81) is brought into communication 
with the lower-central flow path (65), and the lower-central flow path (65) is brought into 
communication with the second upper-central flow path (64). Additionally, a side surface of the 
second adsorption element (82) is covered by the second slide plate (44) and the cooling side 
passageway (86) of the second adsorption element (82) is disconnected from the lower-central flow 
path (65). And, all the second air flowing out from the cooling side passageway (86) of the first 
adsorption element (81) passes through the regenerative heat exchanger (92) without flowing into the 
cooling side passageway (86) of the second adsorption element (82) and is introduced into the 
humidity adjusting side passageway (85) of the second adsorption element (82). 
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[01 85] Contrary to the above state, in a state in which the first slide plate (43) is slid downward and 
the second slide plate (44) is slid upward (see Figure 1 7(b)), the cooling side passageway (86) of the 
second adsorption element (82) is brought into communication with the lower-central flow path (65) 
and the lower-central flow path (65) is brought into communication with the first upper-central flow 
path (63). Additionally, a,side surface of the first adsorption element (81) is covered by the first slide 
plate (43) and the cooling side passageway (86) of the first adsorption element (81) is disconnected 
from the lower-central flow path (65). And, all the second air flowing out from the cooling side 
passageway (86) of the second adsorption element (82) passes through the regenerative heat 
exchanger (92) without flowing into the cooling side passageway (86) of the first adsorption element 
(81) and is introduced into the humidity adjusting side passageway (85) of the first adsorption 
element (81). 

[0186] The use of the switch shutter (40) of the present modification example prevents second air 
before being heated in the regenerative heat exchanger (92) from flowing into the cooling side 
passageway (86) of the adsorption element (81, 82) which is being regenerated. This ensures that the 
adsorption element (81, 82) to be generated is heated by second air from the regenerative heat 
exchanger (92), and that water vapor is desorbed from the adsorbent of the adsorption element (81, 
82) to be generated. Therefore, the present modification example ensures regeneration of the 
adsorption element (81, 82), thereby making it possible to provide improvements in air conditioning 
apparatus performance. 



THIRD MODIFICATION EXAMPLE 



[0187] Each of the foregoing embodiments employs such an arrangement that the regenerative heat 
exchanger (92) shaped like a flat plate is disposed in alignment with the first and second adsorption 
elements (81, 82). Instead, the following arrangement may be employed. 

[0188] The regenerative heat exchanger (92) may be folded, at its center relative to the right-to-left 
width direction, into a V- shape, as shown in Figure 18. Alternatively, the regenerative heat 
exchanger (92) may be multi-folded. Such folding of the regenerative heat exchanger (92) expands 
the heat transfer area of the regenerative heat exchanger (92), thereby further ensuring that second air 
for regeneration is heated without fail. Diagrammatic representation of the switch shutter (40) is 
omitted in Figure 18. 

[01 89] The regenerative heat exchanger (92) may be disposed in an offset manner, as shown in 
Figure 19. More specifically, the regenerative heat exchanger (92) is so disposed as to be deviated 
either upward or downward of a straight line (indicated by a broken line of Figure 19) that links 
together an end surface center of the first adsorption element and an end surface center of the second 
adsorption element (82). In this case, a left side corner of the first adsorption element (81) and a right 
end of the regenerative heat exchanger (92) may be overlapped. Likewise, a right side corner of the 
second adsorption element (82) and a left end of the regenerative heat exchanger (92) may be 
overlapped. Therefore, in accordance with the present modification example the air conditioning 
apparatus is downsized because its crosswise width is reduced. Diagrammatic representation of the 
switch shutter (40) is omitted in Figure 19. 



FOURTH MODIFICATION EXAMPLE 



[0190] In each of the foregoing embodiments, the flat plate member (83) constituting the adsorption 
element (81, 82) is formed into a square shape and the adsorption element (81, 82) has a square end 
surface. Instead, the following arrangement may be employed. 
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[0191] As shown in Figure 20, it may be arranged such that the flat plate member (83) is formed into 
a rectangular shape and the adsorption element (81, 82) has a rectangular end surface. In the 
adsorption element (81, 82), the humidity adjusting side passageway (85) opens in a side surface of 
the flat plate member (83) on the side of its longer side and the cooling side passageway (86) opens 
in a side surface of the flat plate member (83) on the side of its shorter side. Additionally, the flat 
plate member (83) is formed into a rectangular shape so that the length of the longer side (LI) is 
twice the length of the shorter side (L2). In the flat plate member (83), L1/L2 = 2. 

[0192] As shown in Figure 21, the first and second adsorption elements (81, 82) of the present 
modification example are disposed in the same way as in the foregoing embodiments. In other 
words, the first adsorption element (81) is disposed in such orientation that the humidity adjusting 
side passageway (85) communicates with the first upper-central flow path (63) as well as with the 
lower-right flow path (62) and the cooling side passageway (86) communicates with the upper-right 
flow path (61) as well as with the lower-central flow path (65). On the other hand, the second 
adsorption element (82) is disposed in such orientation that the humidity adjusting side passageway 

(85) communicates with the second upper-central flow path (64) as well as with the lower-left flow 
path (67) and the cooling side passageway (86) communicates with the upper-left flow path (66) as 
well as with the lower-central flow path (65). 

[0193] In comparison with a conventional one in which the flat plate member (83) is formed into a 
square shape, the adsorption element (81, 82) of the present modification example increases the flow 
velocity of second air in the cooling side passageway (86) by reducing the opening area of the 
cooling side passageway (86) and, at the same time, decreases the flow velocity of first air in the 
humidity adjusting side passageway (85) by expanding the opening area of the humidity adjusting 
side passageway (85). 

[0194] It is ensured that first air is brought into contact with the adsorbent in the humidity adjusting 
side passageway (85) and that the flow velocity of air in the cooling side passageway (86) is 
increased, thereby making it possible to increase the amount of heat transferring from the first air in 
the humidity adjusting side passageway (85) to the second air in the cooling side passageway (86). 
Therefore, the present modification example secures contact between the adsorbent and the first air 
in the humidity adjusting side passageway (85) of the adsorption element (81, 82) and, at the same 
time, increases the amount of heat of adsorption that the second air in the cooling side passageway 

(86) absorbs, whereby the power of adsorption of the adsorption element (81, 82) is enhanced. 



FIFTH MODIFICATION EXAMPLE 



[0195] In each of the foregoing embodiments, both the air supply fan (95) and the air discharge fan 
(96) are disposed on the side of the indoor side panel (12). Instead, the following arrangements may 
be employed. Contrary to the foregoing embodiments, both the air supply fan (95) and the air 
discharge fan (96) are disposed on the side of the outdoor side panel (1 1), or either one of the air 
supply fan (95) and the air discharge fan (96) is disposed on the side of the indoor side panel (12) 
and the other fan is disposed on the side of the outdoor side panel (11). 



SIXTH MODIFICATION EXAMPLE 



[0196] In each of the foregoing embodiments, the machine room (56) which is a closed space is 
defined in the outdoor-side lower flow path (52) and the compressor (91) is housed in the machine 
room (56). Instead, the following arrangement may be employed. In other words, the compartment 
plate (55) partitioning the machine room (56) is omitted and the compressor (91) is disposed at a 
position contactable with air flowing through the outdoor-side lower flow path (52). In accordance 
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with the present modification example, air that is discharged from the outdoor-side lower flow path 
(52) through the air discharge side outlet (16) is used to release exhaust heat from the compressor 
(91) to outside the room. 



INDUSTRIAL APPLICABILITY 



[0197] As has been described above, the present invention is useful for air conditioning apparatus 
capable of air humidity adjustment. 

The EPO does not accept any responsibility for the accuracy of data and information originating 
from other authorities than the EPO; in particular, the EPO does not guarantee that they are 
complete, up-to-date or fit for specific purposes. Claims of corresponding document: EP 1408287 
(Al) Translate this text 

1 . An air conditioning apparatus comprising rectangular-parallelepiped-shaped adsorption elements 
(81, 82) in each of which are formed a humidity adjusting side passageway (85) where air flowing 
therethrough comes into contact with an adsorbent and a cooling side passageway (86) through 
which air flows to take heat of adsorption from said humidity adjusting side passageway (85), 
wherein said air conditioning apparatus performs, in alternation, a first operation in which air is 
dehumidified in said first adsorption element (81) simultaneously with regeneration of said second 
adsorption element (82) and a second operation in which air is dehumidified in said second 
adsorption element (82) simultaneously with regeneration of said first adsorption element (81), and 
wherein said air conditioning apparatus performs at least a dehumidification operating mode in 
which air taken in is dehumidified and then supplied indoors, 

said air conditioning apparatus further comprising: 

a refrigerant circuit in which a refrigerant is circulated to perform a refrigeration cycle and air for 
regeneration of said adsorption elements (81, 82) is heated by heat of condensation of said 
refrigerant, and 

flow path changing means capable of changing the flow route of air with said adsorption elements 
(81, 82) remaining fixed in position for switching between said first operation and said second 
operation, 

wherein a condenser (92) of said refrigerant circuit is disposed between said first and second 
adsorption elements (81, 82) which are disposed side by side. 

2. The air conditioning apparatus of claim 1, wherein in each said first and second adsorption 
element (81, 82) said humidity adjusting side passageway (85) is opened in one of two adjoining side 
surfaces thereof and said cooling side passageway (86) is opened in the other side surface, and 
wherein said first and second adsorption elements (81, 82) having end surfaces in which neither said 
humidity adjusting side passageway (85) nor said cooling side passageway (86) is opened are 
disposed in such orientation that one of end-surface diagonal lines of said first adsorption element 

(81) becomes collinear with one of end-surface diagonal lines of said second adsorption element 

(82) . 

3. The air conditioning apparatus of claim 2, wherein said condenser (92) of said refrigerant circuit is 
so disposed as to be offset from a straight line that links centers of said end surfaces of said 
adsorption elements (81, 82). 

4. The air conditioning apparatus of claim 1 further comprising: 

operating mode switching means capable of changing the flow route of air with said adsorption 
elements (81, 82) remaining fixed in position for switching from a humidification operating mode in 
which air taken in is humidified and then supplied indoors to a dehumidification operating mode. 
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5. The air conditioning apparatus of claim 1 further comprising: 

operating mode switching means capable of changing the flow route of air with said adsorption 
elements (81, 82) remaining fixed in position for switching from an outside air introducing operating 
mode in which air taken in is supplied indoors without dehumidification and humidification to a 
dehumidification operating mode. 



6. The air conditioning apparatus of claim 1 , wherein, at the time of switching between said first 
operation and said second operation, in advance of the start of air dehumidification by said 
regenerated adsorption element (81, 82) a cooling operation is performed in which air is forced to 
flow through said cooling side passageway (86) of said adsorption element (81, 82) so that said 
adsorption elements (81, 82) is cooled. 

7. The air conditioning apparatus of any one of claims 4-6 further comprising: 

first switching mechanism (71, 72, ...), comprising a strip-like member (75) provided with an 
opening portion (76) for the passage of air and disposed in such orientation as to cross an air flow 
path and a pair of roller members (77) about which said strip-like member (75) is passed, for 
changing the flow route of air by rotation of said roller members (77) causing the position of said 
opening portion (76) of said strip-like member (75) to move, and 

second switching mechanism (40) for changing the flow route of air so that in said first operation air 
flowing out from said cooling side passageway (86) of said first adsorption element (81) passes 
through said condenser (92) and is introduced into said humidity adjusting side passageway (85) of 
said second adsorption element (82) and in said second operation air flowing out from said cooling 
side passageway (86) of said second adsorption element (82) passes through said condenser (92) and 
is introduced into said humidity adjusting side passageway (85) of said first adsorption element (81), 
wherein said first switching mechanism (71, 72, ...) and said second switching mechanism (40) serve 
both as flow path changing means and operating mode switching means. 

8. The air conditioning apparatus of claim 7, wherein said second switching mechanism (40) 
prevents air from flowing into said cooling side passageway (86) of said second adsorption element 
(82) during said first operation and prevents air from flowing into said cooling side passageway (86) 
of said first adsorption element (81) during said second operation. 
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&m± mm & (^7«) 



(54) mwozm zmmmmm 



(57) [fSRj] 

1,82) «Rtt&. c©££Mswngws. mimmm^ 
(si) ^^mmo^mzmmm^- (82) 
s«ifM:. mzmmm? (82) t^isu^i 

(81) *W^"*-*IW^i*SEE«:iH)3l-S-. c 
©Hiffi*iW«33ftA*ISfctt. eR^rSR^f (81,82) «H5E 

snfc**. ^«©*Kys»3W«j»)ift^.6n-5. ±fc. 

«. (92) &mmtu> muumzft 

mmmm (93,94) ^m^stor^m^^^^n 

s^»safts (92) riEic»ii^s^-rm2®#*^ 
(82) ^.mxznz, cwa^T, i2M*^ (s 
2) *5s^sn^»„ 




(2) 

1 

im>m i ] mtt z>Qm>mmmtmm?z>mmm 
ass (ss) tmmmmm& (ss) ommmzmstcsbic 
mmmm?z>tf}Mmmffi (se) tmmztitcwj]& 
^.(Dwmmi- (81,82) zmmmz.. 
f i©tf*-?- (si) -cg.m,zmm?z>tmmcm2<D 
vmm?- (82) ^w^-r-s^iKi^i. m2<Dmmm* 

(82) -CSm^^S-TSilSIBtfcmiCDaS*^ (81) 

m *) teAstc^Mzmm itsw^t z> wmm&>p io 

(81,82) &?f£r£/c&©^&ft«©i&^&Tflai& 

k. ±sa®**iF (81,82) *H3eL5t**rggsi<z)i« 

M-cffiB^nfc® i ©«**?• (si) £H2©br#^ 

(82) (Dmtcimftmm&omffim 02) 
■c^s^min^g. 20 
[it 2 3 m&m 1 ssxtno^sss^^micis^x . 

# 1 ©fflWJR^ (81) £02©©#^iF (82) £». IP 
®TS^©— ^tcBWMWilK (85) j&sMPorfltefirtc 

&ip«is§ (se) mo, mmmmm (ss) £#ipwj 
ass (se) (DwnbmnLte^mmictetfzttftmco-- 

^•53g»S3fn§£g„ 

&tt@K®«HS (92) tt, SKstBR^f- (81,82) cm 
Cm^Ofi4 ] »3|»1 1 X«2 133$©^tl9ffi£g4t*> 

saf5£^9^rtf 5fcje>«:» ±Mmmm* (si.s 
2) *H£ufc£*r^©isfta^*gMT£Migw 

■s^-^AaiK%i^saiE£^ | 3^Ttf ^^*{c. ± 
ibsr^jrt- (81,82) zmj£btc££T-m%.<Dmmitm 
z^MTzmmw&^mzffiz- x c > sgstpreiga. 

[ »3|5B 6 ] St$3 1 Xtt 2 fBig©^S3fPS£gfC *j 

nfc8R#*^ (81,82) fcj:*a£i©sa*H*&-rsBir 

fC % ftRttS? (81,82) O^WJaSS (86) 

ssas-a-csiR^T- (81,82) jfcj&ai-rs^ttfw 
mitiz&gtgffit&M. 50 
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[3»*B7 3 m&S4. 5X«6iStS©SMliPPl£g 
3g»*ajt3-(±-2>fce*©gBPg|5 (76) sw^sRsnra^ 

®*»*»Kr*^-riaa3n*fiwa»t (75) £> 
K^gBW (75) wrnvmstiz—tton-^sm (7 

7) ££#*> W.n~^tt (77) *@(K3-a-r«««J 

tt (75) ©PflPBB (76) ©ti«*#»;itfSC£«:J:D 

s«©ifca«i&*seig-f s» 1 mmm (71,72,-) 

£, 

0 1 mrpquxm 1 ©sr*^ (si) ©^jpfflijass (se) 
^hmmvtcmmmmm 02) ^aMu-cm2©©# 
(82) ommmmm (ss) ^Asn, »2«M^tf 
\-m2<om.mm=f- (82) ©^wass (se) *6*ao 
tc&mmmm 02) isao ran ©»**■?• (si) 
©isMWJass ( ss) ~-a*A $ n & j: -5 K^m©sa^?§ 
*%zwr?>m2imwm uo) ££«*, 
±iasnw»«« (7i,72,-) Rvm2®&mm (40) 

*8§^M#S£a^^K©W^***ar(,^^ 
MIBW^g« 

cnwai 8 ] tmm 7 mmcommMmmmicis^x . 
SJ2fcjgs«* (40) », m»MWK:s*2©iR*j*y- 
(82) ©#*ppjass (se) ^s«**«A-r*©*ia± 
u & 2 ttfwtcm ©«**?■ (si) ©^ip«ass 
(se) ^m^A-r-5©<&pi±bT^-s^Miffn^ 

So 

[ 0 0 0 1] 

[fpj©jsi-rs»9-ij] #*Mijtt v ^imfp^gicM 

U #Ka^S)SSIffli*fT5t>©K:«-5. 
[0 00 2] 

[fi£*©K«S] iS*J:D. #&32 0 0 1 -468 30^ 

sw8fngsg#*n6ft-r<,>£. ccD2g»wm»««:»v © 

©£«£®*SI^©SMaS§^2gAU K^m^©7K^ 
T-©^aaSS-«Ab. SR«»J^ 6154813 -B-fc*^* 

[0003] ±iB^miifn^g-e«, SM^jns-r^is 

ir>h?m^zmM2&xmmmi-*w&?z<£m&& 
4. c©/c*. ±iB^mwifp^g«, ass*ft©s»*j 
tfeh 1 ©SfESS £ , *st t - * -espies nfc^m^ss 
tizm2<Dffi8&t*ffi*.x\,>z. zlx. mmmtt® 
Skshz c tx\ *<D&§sM&ifin i ©-«s§(caa-r-s 



3 

[0004] 

<mc. *^i"c*4sa«**iK>"rfc»{c««3R-7-*7^ io 
-fb-r-s»^-ic« > ®#5R?-©ss&s< &s/c#>, c© 

cooo5] ±m^mmms^t, ®.mm*z 

fit > x * * 0 *»» 6 ttft I » £ l » 5 * ~> It. 

^*jwif«#^fc-*©«»*&*±Eise tarn 

[0006] *i6Bj{i v *»3&>«jSK«*t:asn3t*>© 
•cabo. -e©sw£-r££c*>«> sai©ai£*sMB-r 

[0 00 7] 

[ mmzMik? 3 fc&©^m 3 *mw&m d ^0 1 ©j§? 30 

(as) tmmmmm® (85) ©®##ft£S5fc#>fc£m 
^a-r^^ipiijagg (se) £#^3ft?cic£fl=R© 

®*3R-?- (81,82) *a0»«A. 01©®**-?" (81) 
•C^m^^ffi-rSiPII^iCm 2 ©!»**-?• (82) £B£ 

•rsanttffi. m2<Dmmm* (82) -c3g$te«g-r 

££I§JB#K:01 ©®*5R-T- (81) *S£-rSS&2«bflF£ 

*ss«cm>. bx 0 ass utr^^^-r 

SI»jSljMR*il>* < £ feff 5 ^aiUfO^g*^ £ It 

±sz®Mm^ (81,82) *#£-rsfc«>©3$t*>Mi© 
«B*rc»i*rt- zi%m®m t . ±ib0 1 »tt £±ib0 2 

»^£%tlSCC^)D^^^/cd6(C. ±iBS8#5R?- (81,8 

2) zmfeistczzv^ciffimmffiz^m-rzffivm 
g^S£ &A,-cseg§ titcm 1 ©®#*^ ( 8 
1) tm2<m*tt (82) ©raic±iB^@us©igii 
m (92) #*Kg 3 n ££>©-?&£,, 

[0 00 8] ^W*s«li;/c02 ©«&#&». ±130 

i©»Rfc#KK:*rt>T» 0i©eR«*T- (si) £02© 
nmm? (82) i«, wsf-rswii©— ^tcwaffliiiK 50 
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(85) sWHPOTffi^tc^SMWaK (86) #HPU SR 

mbiss (85) £^ipfflija?s (se) ©Hn&MPu&t,* 

J:^!&Ml^"CigBSii-5^©t?*-5„ 
[0 0 0 9 ] *|SW3&s»cyt»3 ©JBfc^Ktt. ±IB0 
2©«Wfe*a«:*jC>T» ^j«I5IBS©iS*iS (92) it. & 

m.mm^f (81,82) ©jsffi©tfi^*sir»«:^y£iffiii*> 

[0010] #269J**i&D/c04©»&^g*« > ±tB0 

L/T jnsais ; &i^saiK£ w 0 swot 

5fc«>K: v ±.mWMMJ- (81,82) fcHJEOfc**^ 

si©«feigK*^M-r*a<sw»#m*«it**>©-c* 

[0 0 1 1 ] *^*i^D/c05©»^#K«. ±fB0 
a*s£WD^Ttf 5/c5Wc, ±SBB&#3ft?- (81,82) 

*h^o^* *r3^©a5agas*^H^*»s«^ 

[0012] ##^*s»&fc|&6©»8^Ktt. ±fB0 
lX»02©fl?^®(c*$^r. 018&ft£02«fft£ 

tastcwotft^siRtcja:. s^snfcfR**^ (si,s 
2) tc«fc«s«©ajB%H!*&-r*«r«:. kir**? (si, 

82) ©mpffiffiSg (86) "C^SHfeaSBStirKaRJWR-T- 

(81,82) *&m~r2>#}&m'?&ftt>ti2>k<D-ciib2> 0 
[0013] xmrivmcitmi <Dmw&mt> ±ssm 
4, 05X«06©«?^#sicfci»r. 
&fc#>©isp§i5 (76) #j&a3nr£»©iftK*«»i-r 

■5ie»-Ci8«S4i*WK8IJM (75) £. K^gRM (7 

5) amvmznz— m<du— zmt (77) 

»P-^gp« (77) (75) ©WP 

§P ( 76) ©t£g£*l«l 3#^C£tCj;0 ^^©«gg§ 

*$im~?z>mi®mm (71,72,-) £. 0i«jfp*« 

01©eR#*^- (81) ©^iPffllJfflUg (86) tphmusit 

^mmmm 02) L,tg2©tt*? (82) © 

WSffliMSS (85) 'saiASft* »2»fP*»»2©«* 

(82) ©^injijiigg (se) *»6»mo^ffi»3W®i 
s (92) ^aabt:0i©®#»T- (si) (Dmmmmm 
(85) ^»Asns<fc5«:^si©iiBiSK%sog-r-5» 
2® mm (40) ±iB0i^m« (71,72, 

•••) RV$g2ty»mm (40) *J, SWSEH^SijHgiW 

jft^a©w*%*fa**>©r*s. 
[0014] #mw&mctcm8<DMV&mt> ±ib0 

7©M^KiC*5^T. 02W^«« (40) 01»> 
^*{C02©!K#5R^- (82) ©ft=MlJ»S§ (86) 
*«AT S <D*m± V . 02 Ift^cfj(c0 1 ©!»**-?• 
(81) ©^iPMilSS (86) ^£gma«ATS©£fflihL 
Tt^fe©-e*a„ 

[0015] -f^ffl- 



5 

^#®r^©afe3BgB*£M-r a c t k «t o , n 1 

■7- (81,82) «. iafei±-ricEis3n/c«^(c«}^?n 
» i ttfp-ct*. sricfaraF?- (si) ©tsmjass 
(ss) -M?s^©^M^A$n. m2<Dwmm : f 
(82) ©inswap (85) ^s^ffi©^*^Asn 

S. #2«rfFCtt, 3£2©0&#S7- (82) ©IDS 

Mass (ss) -«s*t^©sM^«Asn. an ©a* 

m- (81) ©IHSfflijaSg (85) ^S4fflCD^#A$ 

[0016] #®*^7- (81,82) ^ft|&Sn5ff4i 
©£»«. ^|5|gg©^ISS (92) ■c^iiMlt 

jflftsns. c<Dmm^ 02) «. mi<Dm.mm* (s 

1) £*2 ©«**■?• (82) ©HKCKW&tia. S£o 
"C, )SIS^ (92) *a®b/cS^ffl©^a». i"fe6© 
®#*7- (81,82) ©liSiljaSS (85) ^kXA-Xit 

[0017] ^i«i^s«>*ii2ttmc*j<,»r > 

mMMko&fK&mAztizwMm* (81,82) -c«. & 
ippjass (86) -^iPffl©^*^Asns» pisroa 
ss (ss) ic*5^x£.cz>7mM®®mmiz, ^mmm 

(86) *iJi£ft*2«icJ:r>'T:#bn.&. (88, C©^iUffliJ 

aSS (86) "TlR#j»*!R*tU;fcS$t*. W£ffl©£«£ 

[0018] ±mm2<Dm^m-cu, m^mxowtm 
m* (8i,82) tc*ji>T. 4-o©{iija©5^*ftaj-rs2 
-3©fflijMcctns[fjass (ss) #wpu 3So©*h*rrs 
2o©ffl[jH(c^a3«ass (se) j&siip-rs. & 

CR**7- (81,82) (Cfclvt, IMSfWaSS (85) K*5» 

-s^©«£a^fS]i, ^ipfflijass (se) tctewssai© 

gSEa^lBji^jt^L/Tl^o iS^«©®*^7- 
(81,82) icfc^T. ^-©4mMiC«pSPJaSS (85) S. 
O'^iPfflijaSS (86) <Dffltii>ffinLX^tj;\,K -f- L/T> 
Sll©!R#*7- (81) £^2©©#*7- (82) itt. § 
eR#3R7- (81,82) ©JffiBKteW 

[0019] ±!BS&3©fl?&3MS-C», ^@SS©«£ffi 
H (92) »li^2©Kf«7 (81,82) KfcWS 

ffiffi©tti^^S^(c^/cgD^^6^7-fe s> h ItSi 
-o^O, ^I5I8S©JgiffifS (92) «. &5R*3ft 

7- (81,82) o«fctf*^no- 
^©sesi^: am nx mm $ n & . 
[0020] ±ia»4 <o«?^a-ctt. ^mtiiw^g* s 

5R«*7- (81,82) o&xmipe>mms-&it7m£i. 
zmmu-cgMzmm-rZo *M&&msc*s^~c, mm 
mmtmmm<D^ <o ft*, mrniwzm&zmvm. 
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mm* (81,82) » v EHE#r«:H3g3nfctt«K^ 

$4l-S„ 

[0 02 1 ] ±ffifS5CD»»*SrB. gauningBtf 

K&ang <t ^sgASifc£ w d ft *Ttr 5 . j*»#a« 
aK©§] •? ft*, a^ft^g^stw^asss* «j 

10 9ft**e£tc<£oTm>ft£. *©R. (8 

1,82) HKttrjcHjesnAittffiK^af sna. 
(S8» *»^R©?g«wflueK«. ftsafc ansa 
Is, RcW^A3it£©3o*ft9&jtTfT5fc©r* 

[0 02 2 ] ±IB^6©^^S-C«, ^HfP^g3&s 
&S«frflP*fT5. C©£»8WR]8«C:fe^T. Illiff 

$na. mmic mzmreamTTzt. i&mr&fift 

20 -ctt, ^•r^iPK)f^SiLT0iKi^im2«if / P©W 

f)ft*.w^n-s„ 

[0023im(l mKfl&WRT-r&i. ^2©® 

#*^f- (82) ©^ipwass (se) ^mwrnxstis. 
mimmcis^xn^titcm2<Dmmmj- (82) 
^Pfiijass (se) iisiEftsasiKiotJwisni. -e 
©a. »2«fiF3&s5B>&sn. s?itt^-cs^snr^ip 
ssfp-t ! ^ip$nyt02©©#^7- (82) *fljt»r. 

©MS* 5 tft>*a-2>„ 

[0 024] lE^TOURfefSW ^Siniifc 
30 ^ 1 Wft*i« (71,72,-) i»2Wi (40) is&JR 

(7i,72,-) mtrnzty 
imm (40) ao®Eji#®4WEWft*s©5DW% 
«tfeT^a„ os^ m 1 mmmm (71,72,-) s?>*m 
2^ft^tt (40) mmtzctv, £%.<DffimM$&& 
$Eg.ztixmimft±m2imt tmrncm n ft^a . 
s/c miwft^*g (7i,72,-) &zm2ommm (4 
0) *sfwr*ciT?sa©«5iiSB**sag3ti» mm 
jmtmmjmt^mmcmK)^^, *>&\,>tm$m 
xmm. t B&sate£ msmcm 0 ftfc a. 

40 [ 0 0 2 5 ] m 1 WfttHlft ( 71,72,- ) tt. ^ttSPM 

(75) tu-vZm (77) £*#iLT^S„ ^fCgPW 
(75) 5C« V S5t*ffljlSl±**:«>©WPfflJ (76) 7&5jf$ 

mtix^z. */c> (75) ^mtiffl^s 
«c*wss«©ijH8*«»f-rsse»r««3ns. w« 
oBM (75) miimzfttcu-^mt (77) =&ia$s3ii 
ai, (75) &®mbx&mw (76) ©firgfc 
mtrz. zvx, wimu (75) ©P3PS15 (76) 

[0 02 6] H2Wft^ (40) BR*^7- (81,8 

50 2) ©tf&ufwass (se) frhm&htc&M&fflmms&z; 



iSST-So o2 9. 12W« (40) fSHWEK. 

i*»2»fp«c*ji>r, —jj<Di&mmj- (8i,82) ©?$a 

{M»S§ (86) Ktet»r^3tifeffi»*?&«lHlB©aNI 

it 02) ^m%. imuit&icntizmv&sit.tuxwfi 
<Dwmm+ (81,82) ©issfflijiisg (ss) *mx-r&. 
[0027] ±mm 8 (DM&^mxiz, m 2 mmm 

(40) jWJf5£©ttft*ff5. JWttttc. m2W&MM 
(40) «. ag«©«SfttT^ (81,82) ©ft±P 

fflBEB (86) *6«Wbyt^»©i«aSBI*S5g-r4» 

ffiCW, S4$tlt^l»©f*^ (81,82) ©fc£PM 10 

ass (se) ^ffiswsasA-r*©*ffl±-r*«»fp*tT^. 

[0 0 2 8 ] 

imxmm *mi-cte. mmm* (81,82) 

■T- (81,82) 4ll(g3-ttS£:iJQ:<®l«rf^iSf2ttf¥ 
(Bfccfcftfct. (81,82) ©»»«:# 5£»©» 

tft£T*iafl!-cas. *fc % »*Jfrf- (81,82) «BK 

fc*©iws<t a 9 . ^swK3£K©fltoS£ 20 

[0 02 9] Sfc. ^TB. A**? (81,82) * 
W3rrsfc&©£M£> ttWSRKMKttHS (92) t?^«8 

^ (92) r^t^i^n^iftt, ^«@RS©Jstf«i 
£IE»nr&©Kl^£x*;u^9k^<£c£,, se-p 

B£ffl©£M£ ftlf& u r » EEtt»©tl3tt x * ;i/ 
•PfcJdaSKSflB^fcSSCitfWtB&fc*. C©M 30 

§ssi©ws*fT ssmffimmtc-i^x* *©x* 

[0 0 3 0 ] gfc, ±IB#3©#fc^giK: «fcfttf. !R# 
Ml- (81,82) ©SIEffl|j&»&.ST. (81,82) © 

-gPiiKfiS (92) ©-asij&s^wt— 5»r^*<fc5 

»«f n^s©/j^t^njti £ ft & . 

[0 0 3 1 ] ±f206©a?&#&-C» > S£3ft«» 

(81,82) SJ&aHM^tCfco-C^&aiL. ?#iPf£©8# 40 
#St^- (81,82) fc#0Ti*^*©£$l*3*A0T<,» 

cc-c, w±3nrws£ftofc©#^ (81,8 
2) ^«ja*f*©^i*»A-r*iv zommmmm (s 
5) {c*»(,»rs«i3Wjffl»$n. s*£ai©ffi*t8flw*<5T 
hxwgm^wimzin.zjmsmmifim>hxisit. *>. 

(81,82) £&SPU -e©miCC©PK#^ (81,8 

2) ^ffi®ttm<DmMZ&M;UX^Z, 0 fct, 
#Rfc<fcft«. 98*^ (81,82) ©©*ttti^r+^iC 
$6»3-&Se£#rcS, S^lfPi|g©tttg|nJ±%05 50 
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[0 0 3 2 ] _hfES8 8 0 2 ®&Wffl 

(40) #fr£©ttft*fT5fca&. B£3ftTl>Sl&#SI 
^ (81,82) ©^iPffliJiiSS (86) ^««AL&i,^ 
CC/cSb, mUJ^iT-Si^fSW- (81,82) £H£ 

^©^Mic j; -o xmrn^cmm-r scim, k®*^ 
^ (81,82) (DwmifrhxmMzmmic&mziizc 
tffixzz* Sot, 2WB^sKj:ntf. mmm* 

(81,82) ©S4*5i^ctf ; 5c£^'e# > cnccj;-, 
r ^MHlPiai©f4flBi^±*ig Scim^. 

[003 3] 

[fMB©fOfc©J&«l 1 ] «T. #S?8©!g««j£0M 

r±j ft j r&j n&j nttu raj r^wrj r«j ». <sm 

i>mm-? Z mWfcistt & & ©* SB* Ltl>5. 

[0034] ^mmmrn 1 {c^smwwiigB. mo 

2~0<DWlMWfi- (81,82) fcil*., t,*t}»4A5^a© 

i (c#s^iiffi^g©»^{co^r, a i -04 * 

[ 0 0 3 5 ] m 1 , I4(C*tJ;^tC, ±ffi£aUWffl« 

g«. ^M^&fi^ffl*©^-— >>^ do) £$r*.r 

C<D>r-~U># (10) KB, 2oCD©#S^- (8 

1,82) £. io©^asag»i35sjRM3n-rc>*. 
[0036] H2tc^-r«fc ^k. ±.mmMm+ (si.s 

2) tt. iE^^K©¥«a»t (83) £}£«g|SW (84) £ 

sssKaBo-rflisssnrc^. wffimt (84) «, 
B^-rsawRBM* (84) <omm%faij*E.wtQo° -rn 
s^rsrasnr^s. *ot. (si, 82) 

&®m*& (81,82) tt» *©jaH3w«aj« (s 

3) tmmviEftimMcBi&ztix^z. 
[0037] ±.%mmm?- (si.82) kb, wRaw* (s 

3) RDs»ESs»tt (84) <Dmm-ftmctei>x, mmmm 

8§ (85) £f$iPi!tiiS§ (86) £^¥«§|5l5f (83) 

x&s.immmztixi<>2>. mmm* (si,82) ©4 

o©flWBS©9fe» *ffS]-r6-»©ffliJH(cPISffliJ5lf§ (8 
5) dJPBPL. Cti£ttJ90©*f|Si-r*— »©flW!BK?fe*p 
(18188 (86) «ptt^s. ««3R-T- (81,8 

2) ©^m(c«, naifinais (85) so'^swsmss (s 
e) ©<smfeMPi/-ci>ft(r>. tsafflijags (ss) K-Mts 
w-mm (83) ©^ffl^, iiMJMBg (ss) KRw^n 

(84) ©aiftctt. *3R«*!R#-rSfc8&© 

[0 03 8 ] ±IB^^@S§«> JBEffifil (91) £. Sffi^ 
■e*4lf£*fc£Sl8 (92) £. >&|«©JKSR^i. 
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r*steiWRSSfc8 (94) tzmtcmmftvxmi&s 
©ebnBwr-s. co&mmv&it* ^stifc^i^ 

[0 03 9 ] HI, 04(0^^, ±XMr—is>if 
do) «c*jt»r» *fe#l?fffi)tcw3^ffp<*^ (ii) #s 

mthti. mbmmtctt&PiM'i**' (12) 

rt»*. SJ'MK** (11) KB. *©*±NWP«c|&*i 

map (13) *qg«sn. *©Tau©3feSF»){csp«fflijta 10 
p (is) jw^snrn*. — mnm**>y> (12) 
kb. ^©^TK^ic^mffliJfflp (14) jWRassh. 

©£_fcWffl«:8f«UWAP (15) 3WBStStiTl>*. 
[0 04 0 ] ±IB^— »^ (10) (CB. 2o©f±^g|5 

w (20,30) sWJDaftsnrns. stt«js»* (20,30) 
b. *--f>^ do) cds^ihj amto&ft) ice^-r 

Cft&ttflJSBt* (20,30) B, ^M#>65i{cft#>-?TJI[R 
(tlzfgsn, (10) ©rtWSIHI*«r««:tttU 

oti,^„ c4i6fWJ8Wt (20,30) (CcfcorK 20 

msnfe*-— »^ (10) ©rtsusiaiB, -tn-en^M 
[0041] ^^pN*^;i/ (11) isr 1 <±tfja»* (20) 

©ratCB. ±ffl©S*WfiLhSRM& (51) iTf»J©^fffiJ 
TM£ (52) £#KWIflS3ftTlr>S. giffflLhSKifc 

8§ (51) B, ^«fflijAP (13) iCctors^raiaa 

snr^-s. ^ffiiJTSEJfSSS (52) B. if^WJWP (1 
6) KiotS^Hiai^nti,^. coSWUT 

g&>f£S§ (52) (CfeWS^O^iMlljB. (55) K 

<fc^Tti^6ftrffl£iHl©««g5 (56) t»«Lri> 30 

3. C©««® (56) KB, &j»EII&©JE*Er«l (91) #s 

[ 0 0 4 2 ] n 1 ftsjaw* (20) ±m2{±mmt oo> 

©W(CB> 2 0©R#JR?- (81,82) J&S25&JCM/,'CK 

isnt^s. a^wkb. fis^ciiift^ (s 

1) JMHfcfl&ft. 2E»0KSr 2 (82) jMKW6 

nrt»s„ cn^w**?- (81,82) b. ^n^n©fi 

^|nJ*5>r-^>^ (10) ©g^lnJi-lSCT-S^ 

K, Cti^SRJtfSR^- (81,82) B, *©JBB3&SjE^* 40 
4 5° @lK3l±fc^*&*^T8M8ftTl,»S. o 

SO. (81,82) B. *©«If«:*JW&»fl 

[0 043] I(C, H 1 tt^gPtt (20) £3!2{±Wfvj- 
(30) CDBiCB. &£KiaRg©?¥£iR&&lg (92) £. «J 

»ft»* (40) ts&sRiBsnri^. n^iKt^s 

(92) B. W(cM2titl^ 0 7f£*l£&8 (9 

2) ©fyf^SB. (81,82) ©8J1&R£«fa3§si, 
<ft->-Cl>5. C©W£*&3aft8 (92) B. HflSR** 50 
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■7- (81) £SfT2®»^ (82) ©rafc«fa*¥«S»TK 

■stirn*. W£8te5:&S§ (92) b. &®<trSi 
(81,82) fc*5W*flSffl©4J'i>*Si»«:*S^iaaLh 
jcsiBsnrns. -et/c. (92) ta. 

[0 044] mWkls (40) B. V-f ? £«i (42) 

£-*f©ffliJ1g (41) J&2«8MMf*lftofct,'r 
S«J« (41) B. ffln*>*R«tKtcj^jS3tiTt> 

s. (41) ©itsB. wm&»m (92) 
mtmzmctft^x^z. cmm (ad b. w*^ 

SSftS (92) K*jW*#KrflW£*«J©jSiSK:»->r 10 
■r-oKw — (42) ». 

©fS'J« (41) #>6ffi:ff©ffll« (41) KM-oTSSSn. 

(41) ©ja»«:t&or»ift-r*EftiB«tt«:0fiS3 

ntt,^. COis+yZfo (42) B. -€-©ftS©if^ft 
#9 0° i&oTfc?, W£tt&£8l3& (92) ©fefi^lpj 
©IMI-oTl^. */c. J/*?*!!* (42) B. fflJS 

(41) ©ja»c?9or#«j-rsJ;^(c«^3tir^-s <) 

fit, WfcJ/t?ii (40) B. 5^1"? (42) sWS 

aaitesafts (92) ©*^%s^w§ (H3ca)*# 

M) £> (42) *W*J»SaftS (92) ©£¥ 

ftZmSttm (03(b)*#M) £tc«J»)3ft*>-5. 
[ 0 0 4 5 ] m 1 ttWSBtt (20) £3l2{±9Jg&# (30) 

1, »2»«3R-f- (81,82) ^>ftJtti/*9* (40) K<fc 

(81) ©^ffliJicB. ±W©*±aSffl8 (61) £TfW©« 

tspsss (62) tifiBws&mstixi**. mimm* 

(81) £028S#5R^ (82) ©|ffl©±flW-C». ««ftS/ + 
(40) ©^ffllj©^ 1 <ttfe±gPSS§ (63) £. ftBft^ 

+ y$ (40) ©&ffliJ©H2if*±g|«g§ (64) £*SE!li 
J^jaStir^S. ^ltR#m^ (81) i^2i^**^f 

(82) ©R8©TffiijT'B. **TgPi)fe5§ (65) *«ia^ 

snru?, 0 m2mmm? (82) ©£wjkb. ±hij©^ 

±§PSSSS (66) £TffliJ©STgPit8§ (67) £*s|ZIB^fiS 

[0 046] ±m<D£ ^(C. #®**^F- (81,82) K 
«. D3SffliJii8S (85) R^JPffliJM3§ (86) «§ti 

rt>4. -eur. (si) b, -e©tissfflija 

s§ (85) t>m 1 **±§kss§ (63) sweTafitts (e 
2) <tiiab. -e©?#*pfMas§ (se) &*j±$mffi (e 

1) RO*cti*TSI5?j£S§ (65) 4jgffl-r*S5»t?BMI3*i 

Ti>a. -77. H2pr#*^ (82) b. -e©pisfflijas§ 
(ss) j&»gr2*jfc±aa*K (54) Rvarsmffi (67) 

-e©?tiPffltJjli?§ (86) *52SE±S95«K (66) s 

wjfcTaass (65) iaa-r^^-cKg^nr^ 
•5. 

[0 047] 02tt^gPM (30) tmnW'*** (12) 

©ratcB, ±fflij©srtfflij±gim?s (53) 4TiBij©swfiij 



11 

IS (53) B. »«WAP (15) K«fcoTgrt£|H|£aBl 
Sht(,»S. C©SFWJ±i»§ (53) KB. i«7 7 
> (96) jMBWSnr(r>*. — SrtffliJTSKfcSS (5 

4) ». *&mffjfflp (14) (ciora^iaisti 

T^S. CO^rtWJTSKfcK (54) Kit ISi7 7> 
(95) £^3«8£S (94) iAitiSntl^. 

[0048] ±ian i <mmt < 20) b. -e©±¥## 

m 1 ±SP« (21) K J: Oflfj&Sft. *©T¥##ffr 1 T 

gPK (24) K^oauRSft-rt**. sii±ap« (21) i 

miTSI5« (24) KB, *ft*ftiE#J£K©HP# 2 -o 10 

[0 04 9] UU±SP« (21) ©MP (22,23) B, 0 

i±au« (21) *ttm%ftic4*!fftL?ttiBiMbK.m 

£k*ji>t. gf i±SP« (21) ©i(>A«icfiWS2o 
©awwcj&issftT^*. cft6 2o©HP 

(22,23) ©5ft, SffllCDWPtffB 1 *dfc&±MP (2 

2) £«D&U £ffl©HP*si& 1 #*£JJBP (23) * 

[0050] mi±%m (21) ©#mp (22,23) b, 
0 1 tt»jfce_fcwp (22) vmrnz tixm 1 *3fc£±MP 20 

(23) j&JB!«3ft*:Kffii. »l*jfc6±8Bn (22) # 
Hfl[$ftTSIl**£_bMP (23) 3&J|Wl»34a«««i 

tcwo»*>s. ®i***±pflp (22) ommmx 
b. c©0itf^±MP (22) «c«fcor®nw±afisK 
jes (51) iiii ^±§j» (63) timmztiz. m 

l**£_hMP (23) ©WJfcWBI'Ct*, C©lgl 
±MP (23) KJ;oTS*fffllfcg|58SES& (si) tm2^ 

±BSSK (64) i*samsns 0 

[0 05 1 ] l£lTSI$ffi (24) ©MP (25,26) B. 0 

lTSWx (24) 4 «*$3>0fc£<B£Ufc» 30 

i*utsp« (24) ©fee©jssau«:«iatj-4 

mttci-o-foWMZtiX^Z, -eit, Cft<=>2 0© 

MP (25,26) ©"5%, ^«J©MP*S01*TMP (2 

5) *«tesu wm<muim 1 stfmp (26) 

[ 0 0 5 2 ] & 1 TSBfj (24) ©#MP (25,26) B. 

01J&TMP (25) #SMSfc<*ftTSffl£TMP (26) *J 
BMKSft&ttlKi, f&l#TPBP (25) *sm«snr» 
13ETMP (26) «5n^ttIiW^bS„ 0 
l^TiD (25) ©WSfcKMTCtt. e©m*iTWP 40 

(25) {ciorarsuiss (62) tw9mrtm& (s 
2) iswiasn*. siiTip (26) ommwm-c 

B. C©SP2ETBIP (26) tCfcoTfiTWSKB (67) 

i g*HWT«s*i& ( 52 ) t tmm 3 ft £ . 

[0 05 3 ] ±KJB2tW5SPtt (30) B. *©_h*4W« 
02±g|3ffi (31) K«fc»J«lSSft, -£©T*##K?2T 
mi (34) «cJ:0«fiS3ftri^ o m2±gPK (3D t 
H2Tg(5« (34) KB. *ft*ftiE#Jl!Jtt©WP#2o 

[0 054] fg2±gMg (31) ©MP (32,33) B. 0 50 
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1 ±.mi ( 21) £££fiPI#[SjK 4 ^ U/c <fc <RJ£ Urc* 
^Kfc^t, Jg2±gfl« (31) ©&G©JSSU«:iftaf * 

gp^-K i o-foMsnri,^. ^tt, cft<=>2-o© 

MP (32,33) ©5ft. *flPJ©MP^2*f_hMP (3 

2) *«WEu. *fflij©MP^2^±MP (33) *mm 

[0 05 5 ] m2±$m (31) ©#MP (32,33) B, 
02*±MP (32) «$nt»2£iiP (33) # 
MIR3ft*t«l8i, Sfr2*fJJBP (32) #BM*i*ftTl& 
2£_hMP (33) #Wtt3ft*tt*£KttJ«Jifc*>S. SF 
2*±MP (32) ©MSfcKJTCB. C©»2«±MP 

(32) K£oT;&_k?Mg (61) £grtffl±«8«I& (5 

3) ijWEMSft*. ^2 2£±MP (33) ©HttttMW 
B. C©f2i±iP (33) KJ:or&JiaiJi«il» (66) 

££rtM±ffl9iE& ( 53) isWiasns. 
[0 05 6 ] ^2TSP« (34) ©MP (35,36) B. HI 
2TSB« (34) ZlE£im-%$}tC4mfrLtc£imLtcm 
£Kfct>T, 3?2T§P« (34) ©££©Sfta&Ktiatt-* 
gP^lClofo^Sntl^. It, Cft6 2o© 
MP (35,36) ©5ft, *4SHB©BBP*J*2«THP (3 
5) £^ffl!l©MP^m22ETMP (36) «jf 

[005 7] HI2Tg|5« (34) ©SUP (35,36) B, 
02*TMP (35) #MffiC<*ftTl&2£TMP (36) ifi 
BMR3ft*t8K£» 3!2;&TMP (35) **ffl£!3ftT0 
2£TMP (36) #Wtt3ftStt*£«:$J»)*bS. m 
2^TMP (35) ©BGRKHTtt. C©02*iTMP 

(35) Kj:orsrtfiiiTas«» (54) t&rmm (e 

2) i*JiliSSft&. ^2 2feTMP (36) ©MStt^SSr 
B, C©H225cTMP (36) KAoTaWFSKSK 

(54) i&rsp^ESS (67) i^iia^ft^. 
[0058] jhas©j: 0 1 <mmt (20 

2 f±WSP1vt (30) B, 4r-S/>^ (10) ©rtSPSM*l« 

«Ktt«j^r^*. srittwautt (20) s?>*^ 

2fd»M (30) B. (10) rtgp©Sm©?Jft 

BS^mwra^-ctsasftrt**. *ur. mittw 

SPM (20) %*liSUTl>*»l±aHR (21) SO'^IT 
SP« (24) B, -eft^ftOMP^MWSft-SCi-C^m 

©«ii«K*sEig-r*isfcKSC!!#a%«iauT^*. h 

KB, W,2{-mm* (30) *«fiRUri>*H2±aWR 
(31) RC«»2TSP« (34) *ft^ft©MP)&i 
MWSft-5>Ci r^l©SfciiSIK**S-r 

[0 05 9] -iHEttfp- 

±iBSsiwa«ia©anE»f^Koi>r. 03-H5%# 

SB, »a3HE©**tf5. (158, i3B, -5r— »^ 
(10) rttc*JW*^lttWaB* (20) i02f±^Jg|5M 

(30) ©ra©sp^*, iswici^Lfcfe<Dt*s, 

[0060] 04, 05 K^T <fc 5 K, B£ffljfflgB|K*S 
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^r, *&»7r> (95) *|gtt-r«i. 

fflijAP (13) 4iDt^-^>f do) mcm<o&tti 

e©gjf3£«tt. mia«ii/r^HlW±aH*a» 

(51) 'sasATS. -75. SM7t> (96) eKM? S 
i. ^^m^PMffliJAP (15) eDt^-i/>^ 
(10) !*3&caWiA£n&„ ccD^rt^MW, 02^M£ 

LT^pj_hgiJSfess (53) "xifcA-ra. 

{C*Jl,vr. ^@g§-C«. (92) £<S*§S 

iU &*W&3£&3S (94) 4IMiLT^Jtt-fi';l/ 

[0 06 1 ] &fc?Sjl$fc©0 1 ttfptCOl»T» 03,04 
*#J8K/&#&SMBT-&. C©»l»fpr», 01©# 
JRT- (81) -CfflaWSjSSSnSirai^K, 02 8R#5¥t^- 

(82) ©fmswasnssn*. 

[0 0621 S1 ±$m (21) Ttt. 0 1 tf»*&±MP 

(22) *sgafifcsn, 0i**2fe±iap (23) 

T^5o CcottSrt?. S^HBLhasaEK (51) ^SALfc 
01 (S^?£M) tt» m#ifc&±WP (22) «jl 

ormi tt»*±as«K (63) ^a-ts. 

[0 06 3 ] 02±g|5« (31) "Ctt, 02*Lh§flP (3 
2) jPHIBcSft. 022E±MP (33) j&JBMRStiT^ 
-So C©tK«rt?. SrtffliJ±§P^S§ (53) -*Abfc02 
(Srt^M) tt, 02£f±MP (32) e-jtSJ: 
gfijfcSS (61) ^«Af&. 

[0 0 64] mWiZs+yZ (40) r«. Wv« (4 
2) tf?93aK&&il (92) 5 {tH^ftl/ 

r^S. £©<»?». ififcTaiJiSKS (65) £02** 

-harass (64) i#s*j»2a3ft» (92) zftbrmmr 

[0 0 6 5 ] H3 (a)tCfcij* , rJ:5K:, 0 1 **±gp^ 

ss (63) ©01 0icr#sw- (si) ©tmsffiija 
sg (85) ^asA-ra. cowmmm (85) ^snara 

01K#*T- (81) -C^S3n/c012g»«, ftTZm 

m (62) ^stA-r*. 

[0 06 6] a±§P?j!ES§ (61) ©02^m«. 0 

(81) ©ftilWJSSg (86) '^SfcA-r*. C<D 

}§wwmm (se) *»naratc. 02 sg^us, wswa 

SS (85) -C7K^m^®#»JictR*$ti^^fc*D/<:®# 
8§ (65) 'NgfEA-rSo #*T§Pifc&8 (65) ©02Sm 

mm.m&&m < 92 ) ^jkm l t0 2 #£±95*8 
(64) 'M&A-t&o *©b. w^saafes 02) t?tt. 

0 2 i ©J*33fc*?f o Tft«©ig«^£eR!^ 

[ 0 0 6 7 ] 0 1 IJK^JR-?- (81) &tfW£&£&3S (9 

2) -t?jn^sn/c02sm«, 02^*3^ (82) <dm 
mmmm (85) ^iAsns. c©ns«ijass (85) r 
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^RjWKWI^-S. 02 iRJlBR^- (82) (ommifi 

SC2ET«S§ (67) 'sifcA'TS. 
[0 06 8 ] »2TfflHR (34) T'tt. 02 3JTH8P (3 
5) 36*HHttSn. 02£TWP (36) jWSMRStiT^ 
*. C©tKSlT\ ZxT%\mm (62) ©01 02 
2TFMP (35) *ffloTgrt«T8Kifei8 (54) -^Af 
^rtffiiJTMSS (54) *«4aSlfflK % 0l£Mtt# 

io tm&mm (94) £aa-f (94) k*j 

ut, 0i^mtt, ^£©irass£m\ l, 

», $&«ffl'JUP (14) aoti^wsns. 

[ 0 0 6 9 ] 0 1 T$m (24) X-it, 0 1 ^ETWP (2 

e) j&jpMscsft. 0i^&Trap (25) ofimmzti-cii* 

c©ttHT\ ^TSP^SS (67) ^ALfc02S» 
tt, 01STHP (26) *aoTSWWT8KiSa» (52) 

^AT-So ^ur, 0 1 mmm^ (si) ©^^02 
as**^ (82) omsncmmztitcnzgM.^ §mm 
20 mp (i6) zMi-cmti-^mmztiZo 

[0 0 7 0 ] BiffljHg©02«(fPtC-3(,»r. 05?r#M 

u&j&ssww-r*. c©02Sfrfj:-c», i 

a*tc . 02 mmm* ( 82 > -c^«g 3 n s i isib# 

K. 015R*^ (81) ©ffl^Sn^. 
[ 0 0 7 1 ] 0 1 ±gB« (21) Ttt. 0 1 **£±H3P 

(23) j&snsfcsn. 0i***±pbp (22) frmmzti 

c©«Si~c. SWW±aJ«B (51) ^SfEALfc 

0i^m (s^^m) 0 1 tp&tE±mn (23) 

o-C02 4J*±§I^S8 (64) 'NiJfEA-rS. 
30 [0 0 7 2 ] 02±gP« (31) r» v 02S±HP (3 

3) j&swttsn, 02^±pbp (32) 3^H«snr«,> 
s>o c©««r. mmm±^mm (53) ^ao/c02 
(^rtsssi) 02£±ggp (33) ^lottt 

(66) -sjjfEA-T-5. 

[0073] wift^f » £ (40) rw> 9 $m (4 

2) 3&JW^l»SaftS (92) ©S^*«5tftjB^»»L 
Tl,^. C©^r«. cfi*TSP^K (65) £011*1:* 

±guits§ (63) i«4i3?fts (92) zftuxmm? 

40 [0 074] H3(b)«:fe^-r«fc5K:. 02**±§|5^ 

m (64) ©01 02®**^ (82) (Dmumm 
m (85) "MftA-r&o c©ii-sffl«s§ (85) ^jjfsti-sra 

02©#3R^ (82) tiaJtlfc^l^tt, 
S§ (67) 'NSSEA-rSo 
[0 0 7 5 ] -73, 2r±SBiftS§ (66) ©02^«,«, 0 

2««*^ (82) <mwm% (se) ^a-t-So c© 
^spflijass (86) *isiMi*ifflK. 02^aw> wisffl'ja 
m (ss) r^wR^«««otcaR»3n*iR«:^c;fcBW 
50 «*i»j»-r4. ymm&m-itcmz&m^ <p#rF$m 
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g§ (65) ^mx-rz. tp&Tma& <es) ©02^, 
b, s^«aaMB (92) *»iti,Tf&i**±ai8ftB 

(63) 'MfcATSo -eOBI. W£H&3£&3i (92) "Ctt. 

0 2 pastes* t <Dm$3k*?i o r^©^^^©^ 

•r s. 

[0076] m2®.mm* (82) ro*w^3^s (9 

2) rJMR3ft)fc#2£$tB. (81) ©PI 

mmma (ss) ^*Asn*. c<DHSflfauK (85) -c 

mWfiVMfrZ. ^ *»3, ilKfi? (81) ©B£# 

tc&rau«K (62) ^«a*-*. 

[0 077 ] #2T«S« (34) TB. #2£THP (3 
6) sWHIttSn. f&2:&T»P (35) *JH»SftTl> 
So COttflRr. ^TSfiiftSS (67) ©0l£MB, 02 

STHip (36) zm-y-cmmiTZWtm (54) ^i*A-r 
-5. ^fflira^ss (54) zmnzmtc. mi^mm 
tma&m (94) ^nt^. &£»ni£&s (94) kjs 

B» it&mWJWP (14) £ffloT^i*r^a;*ftSo 

[ 0 0 7 8 ] 0 1 tsp« (24) -cb, 0 1 arm (2 

5) ifiWU&Zti* 01STMP (26) *JBB«3tiTl» 
So C©tKSST\ aTSftiiESS (62) ^iSAlfc^2^ 
012TFIBP (25) *ffloTg*HHTa$i*K (52) 

n*ats. & 2 (82) ©<%=£fl£0i 
wmm? (si) ©s^icfijffl $ n^n 2 pmaoj 
mp (i6) *M-3xmft<^mm2n?>o 
[0079] -mmm 1 ©*&s- 
*mmm 1 ©^musfngsa-cB, cr^jk^- (81,82) 

*@(ES t»-S C £ ft < 0 1 »f££ 02 ftflPSffiSKSJ 0 

nar. s&*jkt- (81,82) (Dmmfemc&sgMcDffiti 

{&tz®mxzz> 0 £tc. mmm^- (8i,82) 
**&«>©******» t ac 9 , ^mpfp^s©«^4 mr 
awbu ■€■©»»=»* b*«r*^So 

[0 0 8 0 ] ^fllTii^ ft**? (81,8 

2) £|?£-r£fc£>©02S«£, ^«@s§©#^^ 
&8 (92) T*&$£&3^3i±SC£KJ:9Jra&Lr<,> 

znsm-s. (92) 

a» . &*Kignft ©jEtfflstc *» w a aw** J: o t ^ < ft 

s„ i^t, xmmmm 1 k «fcn«> ^niais©?**-?- 

ftiSD- -f * Jl-*ff 5 © &Ci&Sft x * ;U S 

^=£?#sci3&spjfi6ifts. e©sai. aatswnss*© 
^ h zmm-cz So 

[0 08 1 ] 
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r ft < . m k> &A,tmm.*MM u rmft^&m-? s jus 

-cb, ±ie£«Pl*n$|g©1fj&K:ooT. ±iaH»$J& 
1 £MftSgP#*8oBjTrs 0 

[0 0 8 2 3 H6 (ctk-t <t 5 (c, ^mmmm2(Dm 1 ft 
(20) t-b, m±a* (21) «c«AT*i±a. 

^+9* (71) MI2 

10 ©02f±i#8m (30) tb. 02±SP« (31) Kf^tr 
02±§BW*2 (72) #SKW6ftTt>a. 01±8B^ 
+ (71) £02±gBS'+ ? # (72) £B, #K3S1 

«wt*ot, *©wn*>**pi««:fli»aEsnri» 

So 

[0 08 3] JW&KKc. ±&is+ v ** (71,72) B, 1 

0©#Ki/-h (75) i2*©S^O-7 (77) 

itl,^. WKJ^-h (75) x>FM®ittK» 
JjSSn, #tt8|Jt**#fiS0r^4. ^K^-h (75) © 
♦IB. T-is^y (10) ©±TW§©^¥^iftort,^ 
20 So Stte'-h (75) ©SSB, T-i>>ls>? (10) ©S 
Si©tt2iiftori,>5. */c. ^^>-h (75) iC 
B, iE^tt©aaffllBP (76) jW4-3»RRStiTl> 
So ^«^>"h (75) ©aiKfflPHP (76) B. 

h (75) *-e©SS^|fiJ{C8^0fc£^lyfc«^tC 

*Jl>r, -€-©E^34lfc8'0©g| J ^©-5^B'fS©4 0© 

wciofoMsnt^s. cfi6iiiwn (7 
e) b. raPBP^^or^So 
[0 084] (77) B, 0 1 ftwaw* (20) 

XB02f±^gpw (30) ©/6«t*iS{ci*-rofiaft3 
30 ftroSo cn6 2 2^©S:KFn-7 (77) b. — >tf©a 
-7gpw*»^urt,^So ii>ft < i 4>-^©3tJt 
(77) IS, ^-£^-C|g»3*i-C[5]$£-fSJ:5K: 
3tRFO-7 (77) KB. mt^>-f~ 

(75) wastiTi>s. c©«ir, Wtts^-h 

(75) B. T-*s\s>? (10) rt©^a©^SS^WTS 
^iftotros. 

[0 0 8 5 ] SMf*v $ (71,72) B, (7 
7) tc8K*«3ftfcflf#&'-l< (75) (cfcor, ^©^ 
MMicfcBSffiSlfflPfP (76) *©IUW{c*jW*a 

40 jswwp (76) i#-^ufcti^r/ttf^M©a*&it 
§-rSo ±mis+v* (71,72) b, 3^0-9 
(77) h (75) aafflm 

p (76) ^ist^ciia^t, 3gm©iia*ifF^ 
3nsf4g^^ft$i±ri^So 

[ 0 0 8 6 ] 01 ±«.5^ * 9 * (71) B, *± 

SKSSS (61) . 01 t^iSBMg (63) . 02cp^_hS|5 

%BS (64) , XBfe±assfei« (ee) ©{Bjn^ 1 -otmifi 

SWULhffl-SBS (51) £a»TStt»«CW»>lfeb5. * 
/c. J»2±»S/+»* (72) B. «±§RiiEU§ (61) , 0 

50 1 **±gPiSif§ (63) . 02cfj£i±g|« (64) , XB 
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2E±m$L$& (66) <D<ai)nfr i itcv&m*)M±fflffi8& 

(53) tmmrz>tmK.wo&t>2>. 

[oo87] ^mmnm2 o^mmmcu. mmmt o 
timaiKM (93) Rvm2tisMm£.mk (94) 
vmrnztix^z. c©^@8S(cfe^-c. mi'^&m 
sans (93) i02^sp^^s (94) titmncmm 
snr^s. fir, ^hssw, mi^iftSM 

(93) mi*mMmtLrm2tt;mm$.mm (94) 
i^Ai^t^i^ m2tf}%im$im^ (94) /cw& 
^J6n i h xm i ^susm^ ( 93) ^tttmzmx l & io 

[0088] ±$©<j: ^ *mm : &M2-vte, m i ± 

gp^-py^ (71) ilillTSMg (24) i(cj;o-C0H± 
(20) «J«RJS3tl 4 182. IMf •* ? $ (72) £S|S 
2 T§P« (34) £ iC J; o r 0 2 f±^SP m ( 30) 2 

*rri>£„ fit, mi, S2±SPVt7$ (71,72) 
Ml, SH2TSB« (24,34) tt, ^8§§gS3WcW 
Xt £ < SIeW^IS* fcfltJS l/ti/>5, 
[0 08 9] -«K«tJfF- 
±IB^PW^S©aiEttmco^r, 03&t>*06~ 20 
mQ%^Mht£MhmW?Z>o ±j&Ltc£5lc, CCDS 

-So 

[0 09 0] »S1K)I6, 07CC^-rcfc^fC. 

mmmmicte^x. *sm?t> (95) zmnbtzt. m 

^SM^mMAP (13) ^MDT^— »^ (10) 

K^o^ns,, c®®^^b, mi^Mtuxmn 30 
ffltf±gp?)iEss (51) ^a-t^o -2k nmyyy (96) 
£!«-££, ^rtsg^gf^HijAP (15) ^jicr^ 

-S/>*' (10) FtyCEKOjiStl-So C©^rtS»tt, SI 
2^mib-CSW»J±gP^i2§ (53) ^Af^o 

[0091] i^sa^c*jtir, ^@g§x?tt, 
w^^s 02) zmm^tu. m2^mm^m 

(94) ^^iiu-r^-^^^^tfton^, 

0. iiafi(c*5i>t, i msiras (93) xim 

M&ffiMLtj;lK fit, ±iB^mfn^s«, mi» 

ft±m2m^tz&mcM*)M-?tticj:^xmmm$z 40 

[0 0 9 2 ] l&SMKCDlg lttffKoi,^, 03, 0 6 
m^- (81) -T^^ggnSiRIBtfC, m2K#^ 

(82) (D®Mm&n%.2inz>o 

[0 09 3111 (71) «, ^*fffliJ_hS|5?jfc 

ss (51) imi >«sllsi» (63) i^iia-r^^i 
ft^w^ t©«sg-r\ mw-M±%mffi (51) ^?tA 

IfcH 1 (S^SM) (J, HI 1 ±gP^f » # (71) 

©awswp (76) *n-?xm 1 **_htu«B§ (63) ^ 50 
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[0 094] M2±%tZsi> (72) tt, Sl*jW±Sl$ftt 

s§ (53) ia±gims§ (6i) twrnrnTzmmtteix 

1^0 c©^|-c, ^rtW±§|3zJfE8§ (53) ^ilAL-fc^ 

2^» mi*t^n) «, m2±u^*?z (72) ©a® 
jshp (76) ^m-^x^±mt^ (ei) ^atts,, 

[0 09 5 ] *>t v 5 (40) -C», v (4 

2) 02) (D^m^m^as^miy 

X^Z. CCDWMXte. tfiTFSBiifcSS (65) tm 2** 

±M?g (64) £#s£M&2g (92) ^/coraa-r 

[0 09 6 ] 03 Ca^C&^TJ^C HI 1 ^*±gftjfc 

K (63) ©sni^ui. iskr^s^f- (si) ©nmfflija 
s§ (85) •MjfcA-r& <> ccDinsfflijass (85) irsnsra 

m 1 wmm^ (si) -e^s^n/cm i ^tsps 
SS (62) ^A-r^„ 

[0 0 9 7 ] *±^8§ (61) ©SI2SM», 0 

1®**^ (81) ©^SPiliJaSS (86) -MjfSAT£, C© 

^spffluasg (86) ^^nsraw:, m2%mz, mmim 

m (85) -C7K^m^®#SiJ(c8R#3n-2>l^(C^Dfc©# 

mzmm-rz. mmm^M-otcm2^mt. ^yum, 

(65) ^AT£o ^TSP^SS (65) ©Sf2S« 

m^mm.^ (92) ^aiiurm2ct3*±gmg§ 
(64) -s^a-t^o ^com, u£.m&.t&m 02) -c«, 
m 2 s^asm £ ©fSM^tf o x^mommm^m.m 

[oo98]ii mmmi- (si) T&vm*mmm (9 
2) Tjn^3nfcH2^,». 02©*^ (82) ©m 
sfuass (85) ^A$n^. c<ommmm^ (85) -e 
^2smicj:or®#sij^nf^3ti, ®.mifr?>?k 
WMfimm-rz. o*d, m2m.mm* (82) ©s£# 

iC2£TSP«S§ (67) ^AT&„ 
[0 09 9 ] S%2Tg|5« (34) m2*TIBP (3 

5) ^ffl^sn, »2&Tiap (36) ^frinsn-c^ 

c©i*n-c, tiTMmm (62) ©0ism«, gf2 
trrrap (35) &a-?TSrt{»jTi»g (54) ^a-t 

-S„ S«JTSI» (54) ^-itti^raic, mi^MWm 
2^ip^^ (94) ^a3lT-5„ 02^1^^ 

(94) icfci^r. mi&mt, f^it^^tfo, 
^fcMtrSfe^-r^.,, fir, Mssnr^sti/c 
mi^Mii, ^fflijap (14) 

[ 0 1 0 0 ] m 1 TSP>K (24) "Ctt, 1 2ETHJP (2 

e) wmmzn, ^i^tmp (25) 

c<dwmx, &r%mm (67) ^Aifcm2S» 

«. mi^TIBP (26) ^a-^-C^ffliJTSPzSSS (52) 
^A-T-So S^iJT§l®£S& (52) ^asn^p^cc, ^2 
S««H1^1MM (93) ^aii-r^o C©£t, 
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(93) 

o„ »22a». ¥tcm (93) 
SraarrsTttt-c, «*ft*>fisa»feL/«ci». if i 
«3RT (si) 0&sp£*2iR*ae?- (82) ©s^c*ij 

fflSftfclf 2£intt< SKRffllfflP (16) e-ot^ 

gfmsns. 

[0101] |»SaMg©Sf2KifPK:ot>r» H7*#jRl 
l/fc#6W9rr*. c©jS2ttfrctt» J&HWW&tt 

m2vmm z f (82) -c^*^s$n-5i^ 
(c, fi mmm* < si) ©carsi s ti s „ io 

[0102]®1 ±^>* v $ (71) SHM-blNfe 

?§ (si) i^2**±gims§ (64) iswia-rsttjRi 
ft-^n^. cowttr. mm\±mm (51) 
ufcif 1 iwv&m ». » 1 ±sp-> * » # ( 71) 
(ommmmn (76) ^a^rif 2**±gB« u gg (64) ^ 

[0103] m 2±SB^+ 9 * (72) «, SF^W±SH« 

ss (53) £2E±a$»K (ee) i #aa-r st^ii 4ot 
^•5- c©tt«T?. ^rtfflij±gp?fug§ (53) ^mxvtcm 
2mm (wn&m #2±ww (72) ©am 20 

fflMP (76) *ii^r&±S|3fifeSS (66) ^A^S. 
[0104] 9Ji&is+ v % (40) Vit, Is* v $W. (4 

2) #mim&&m (92) 5 tsa^^ttu 

TTl»*. C©«^T«. tpifeTSMfiSS (65) iflll** 

±sim (63) tufi&sm&jsm (92) ^u-catffl-r 

So 

[0105] H3Cb){CfeSVrJ:^R:, H2^*±SI5^ 

ss (64) ©msattt. if2©*sRT (82) ©gmawa 
ss (85) -^Af s» c©tn&ffiiass (ss) ^nsra 

»2»*3r-t (82) xmmztitm isa«. £tsi» 

SS (67) 'sifcATS. 

[0106] aLhSSSIS (66) ©SB2S«tt» If 
2K3WR-7- (82) ©?£*PfflijaSS (86) 'N^ftAT*. C© 

^pfiaais (se) *»ttsiHjjc. sb 2a»», sB&wja 
ss (ss) V7mmmmmicm.m^ti^mc±ctd&m 

SS (65) 'NfcVrS. ^T^S§ (65) ©lf2£M 

tt. S^JRSaftS (92) *5ijiLr||lifJ*±g|®S68S 
(63) -^ATS. *©BR» I9£«^SIS (92) -C«. 40 
If 2 ^jW&H t ©»53fe *fr o r&«©«*fflfc*8t*l 

■rs. 

[0107] #2 ft**? (82) Rcw^rftsaws (9 
2) -cmmztitcm zmn.it. mimmm* (si) ©se 
swags (ss) ^Astis. cwiMJass (ss) ~c 

msMfimmrz. ^o, if i®t*5RiP (si) ©w£# 

trbftS„ »f»^Ritfc«tt, If 2S»i* 
(caTgR^SS (62) ^SfcA-r*. 

[0 1 0 8 ] If 2TSBK (34) VI*, If 2£THP (3 50 
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e) ifimmsti. if 2*T5flP (35) aJHWsnr^ 

So c©tt»r. arFSKftB (67) <Dmi&M£> If 2 
STRIP (36) *ffloTSrtfl«T8IS»K (54) ^jftAT 
S„ SrtMT§fti£S§ (54) fcjftftSHHc. flSiag«tt» 

ssk&eshb (94) ^aa-rSo &tm&»& (94) (c*» 
t,>-c> if ^ai©j»^ft*m>. ^(c*tu 

5*. *&mflBtiJP (14) *ffl-*T£i*i^tftte<*tt&. 
[ 0 1 0 9 ] If 1 T§P« (24) "Ctt. If 1 ^TWP (2 
5) tfivmsti* mSTHP (26) 3&JBH«Stit:i» 
So CCOtmv, ZiTmMffi (62) ^Ab/tlf 2£» 

«. if i^twp (25) zm^xmstmrmm (52) 

^AfSo ^bt, lf2K«*T (82) ©^JlJilf 1 

«t*s*f (si) <Dn£.icmm$tifcm 2ssm, mnm 
mn (16) *aior^^sFmsn*. 

[0 110] OPSfflK)) 08, H9{C^-r«fc5«C» JP 

SfflKBftcfc^r. ^7 7 > (95) *re«rrat. s 

^MA^MffJAP (13) *fflDr-y— »^ (10) ft 
iCK0iASnS„ C©^-ag»{*. »2g«il,rSJ1- 
flLkWa&K (51) *<m\*Z>. iM7 7 > (96) 
^IE«)^Si. ^rt^M^g^MAP (15) ^fflDr^r 
— »^ (10) WcSXOjAsfcftSo c©Srt^,tt, If 

igM£uxmpim±$m8 (53) -n«ea^So 
[0111] s/c joaaRcctei^r. »«t@KTtt. 

(92) ^MfflHiL. If 
(93) *»E»Sior»W-9-^i'Jl/3&Jtrbn-5. -3* 

o> i^aa^cfc^r^ if 2^M^jft» (94) Tir<§ 
m^mrnvm^ *or. ±i2^»sofn^gtt, if i» 
^iif 2 ttf^i *ssk«»3 jg-r c t <,c£ixmmmm 

[0112] mmwfcvm lmmc-o^x . 03, as 

*#Mb£c#6iaBJ-r&o COJBlttfTCB. If 1©* 
^T (si) -c£M#MS£ft> If 2®*^T (82) ©® 

#M^7K^m*©#-rSo 

[ 0 1 1 3 ] If 1 ±gpe>^ 9 ^ (71) tt. SWJ±g|5^ 
S§ (si) ifeiigKfcSS (66) i*JBi-r*t«»ittor 
c©«»r, mwM±.$mm (51) -^Atfcif 
2^» (sn^») if 9^ (71) ©am 

ffiHP (76) ^ffl->T2£±§KtS§ (66) ^AlTSo 
[01 14] If 2±g|5->1» 9 jt (72) «. ^F*i«±»ift 

is (53) tm 2 **±§i®iEiis (64) i^aa-rs^i 

&r>T(,>*. c©tw»r, SrtffliJigPitSS (53) ^iSA 

uitmi&stL (Srt^m) «. m2±w~>*y$ (72) 

©aJSlffllBP (76) ^a^rlf 2**±SPoioSS (64) ^ 

SfEA-rs. 

[01 15] ^J^>^ » * (40) t», 9 drfi (4 
2) (92) ©2£^*«5ffla^KiL, 

r^So C©tt«t?tt» t^*TSI5-iS5S <65) tmi<P#: 
±g|5ms§ (63) i*JWaS»SS3ft« (92) Zfthxmst? 

So 
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[0116] H3Cb StC. m2tpji±M&L 

ss (64) ©0is«b. m2<mmm^- (82) <om&mm 
ss (ss) ^sfcA-r*. cvmmmmm (ss) £*feh£ia 

^2®#*^ (82) x?7kft*mt>tittm i saw*. *t 

(67) ^SA1"5„ 
[0 I l 7 ] — £_hSIM (66) ®^2S«tt, 0 
2GK#«^ (82) ©&£PffliJjIS§ (86) -^Af6o C© 

^nfflijjiss (se) tiftftsmtc. 02^«b. wsfflim 

gg (85) r^^!R*fflfc!R#3ftSIKK£CfclR# 10 

S§ (65) ^asxr*. *ifeT«i«K (65) ©02£M 
tt. W*«B33ftS (92) £M®LT01tt5*±M*S 
(63) ^«ATS. *«DRf, (92) -C«. 

[0118] 02®«MK^- (82) SC^W*J»S3ftS (9 
2) r3W»3tifcSr2ffi«tt. »1««3RT- (81) ©IB 

Sfflwss (ss) ^iA3n^>„ c©insfl'iass (ss) -c 
b. fl»2S»tc«t^r»«su#tfla»3n. 20 
mMWHtrz. o . ®i (si) ©w£# 

(si) -cjnssn/c02^««. -e©«K:;&Tasaas& 

(62) ^jftA-r*. 

[0 119] 02TSfl« (34) "CB. JU2STHP (3 
5) 02£TMP (36) aWSMISftTl,* 

COttHrtr. tfTSKiiESg (62) ©02S«(B> 02 
STiD (35) £«^T^«JTSI®kSS (54) ^ifcAT 

«. srt«TiBW (54) «ttn&mtc. 02^mb0 30 
2?&*wrs3Wb (94) zmm-rZo c©ts. 02^ 

r, 02 smb. m(c02<^sj^^n (94) zmm-r 
mstvtzmz&mt* ^«ffl'JWP (14) sa^ra*^ 

[ 0 1 2 0 ] 0 1 TSBK (24) t?tt. 0 1 £TWP (2 

e) wmtLZti. 0i*TBflP (25) ifimmztixii* 
£„ e ©flare. &t§pss§ (67) ^Aifc^isi 

tt. 012TFK3P (26) £a-?T^HBiJTgftlSg (52) 40 
'NjfcA-r*. ^HHTflttB (52) fcifeft Slate. 01 

gaits* 1 ^utesaws (93) ^Mii-rs. 0 1 tt&$t 

S3ft« (93) fcfe^r. 01SMB. #«t£©*tsaft* 

n/c0i^m«> pmwjffip (16) %m^tm^mm 

34a£. 

[0121] flfiafl[(ECD»2«6fp«:oc»r, 03, 09 
*#JHbft*i&MPH-*. c©02«>freB. mittf^ 
B^iBi^C. 02©#St^ (82) t^swsflissn. 0 

iw*** (si) <Dmm$wfcmM*wM-?z. so 
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[ 0 1 2 2 ] 0 1 ±t&is + s» $ (71) B. S^-fliJ±gPtffii 
SS (si) i ^_hSims§ (6i) i3WJBB-rs«»ittor 

coteiT, msnm±ffiitts& (51) -?tAL/c0 

2£* (Sfl-^n) B, HH±»S/+t»* (71) ©MM 

fflwp (76) zm^xfti.tmffi (6i) ^iftA-rs. 

[0123] m2±&is+ v$ (72) tt. ^F«gflij±g|5?jfe 

m (53) 4mit>*±a8*K (63) £*j$Ki-rstt«& 

ftoTH*. COttflST?. SrtfflLkSBifcSg (53) NlftA 
Lfc01S« (^rtSfO 5*. »2±*$/*»* (72) 

©aswsflp (76) *m^xm\ tp&±. : g$ffi.m (63) ^ 

SEATS. 

[0124] WlfeW » $ (40) t?B> » (4 

2) *ss*«KSft« 02) ©a^*a^>ffla^«»u 

COtarCB, ^TSflflfcSS (65) tm2<P£: 

±as*K (64) i36ss*««aft« (92) ^/ruraa-r 

[0 12 5] ®3(a)(C^-ri:^(C. 0l4J^±gp^ 
m (63) ©0 1 SMti, f ltilf (81) ©IHSffliJffl 
SS (85) 'MifSA-r&o C©tififfl«S§ (85) *aE*i*w 

0igr»«t (si) -e*ft*mt>tiitmi&m&> *t 
gp^ss (62) -sSA-r^„ 

[0126] ~Jjs *±§P^SS (61) ©02^», 0 

irjwr^ (si) ©^Jnwjass (se) ^mxf?>o c© 
^*Pf»ja5S (se) *^ns^ic, 02 mmmm 

SS (85) r^!K^!R«fl0iC!R3||3n*IRK:*C?aR3|t 
S§ (65) 'N^A-TSo tp*TS|5SSS (65) ©02^ 

tt. &£Mimm (92) *a®ur02itJ^±gi5-sfESS 

(64) 'NitA-T^o -eCDBR. S^^H (92) t(t 

c o 1 2 7 ] 0 1 mmm? (si) &.vnmms&m (9 

2) -CftJ^3n^02^«. 02©*S^f (82) ©m 

mBimm (ss) 'NaiAsn-s. c©ihs»jms§ (ss) r 
02^«tcj:or©«sij^p^3n. mmifrh* 

M£WSM*&. o*D. 02®#*^ (82) 
*tc#^3ti. 02^«*sjnS3nSo 02!R#*-? 

(82) rjnssn?t02^« > «©f^cfeT^ss 
(67) 'NiSA-rs. 

[0128] 0 2 TbP® (34) "Ctt^ 02&TWP (3 
6) jWHScSti, 02^T^P (35) *SBB«3tiri» 
5. C©ttS8t?. feT§Pz48§ (67) ©021gmB, 02 
£TMP (36) ^ffiorSrtffliJTSKJfESS (54) ^tftAT 

^„ srtfiraaus (54) ^^tn^raic, 02^*0 

2^*P^^H (94) *ffl®-rS„ C©4^. 02#£P 

iKl3SftS (94) K*ii>T»«BSBlLt:«,»a:i>. 

r, 02 SMB. *tcSr2?feai*3SSMg (94) *jKftf 
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&s*ifcig2SM», mnmmu (14) si-jt^ 

[01291S1 (24) "CB, 0 1 *TWP (2 

5) sWHttsn. sn^rrap (26) j&sissasnri,* 

COttSTT. ^TSKSSS (62) 'sgJAOfcUl^ 
B. 01*TMP (25) *»o-c£J>HIWTS&*& (52) 
^MH'JTSftfeSS (52) £SlEft*IHIK: v an 

^mm 1 ^sp^^s (93) *ini-r4. m 1 
3£»s (93) sctenr. & 1 smb. 
m\ utjhiw-*. fit. *«-i«i***> 10 
ftfcsmssw*. wmrnmu de) *«oT3j*Nftw 

[0130] -mmmM2 oyggm- 
±semmm2 (D^mummas^x. mamma 
de) *acrsj^a»*K0ii*. *&»wap (13) 

QiM»t&&&M mm.) *■?■©* 

su&SriifE (^m^ask ) £ & n *) c t -imm t & 

[0131] Aftwcc. cm^waK^f^J*^. 
mirgufi (24) -c»»i*tmp (25) «$nr 

S&12FFWP (26) 2>«(3ft, Hf2TSB« (34) ~CB 
02*TMP (35) #W&3ftT#2;£TWP (36) j&s 

hirs ft*. z<Dim-ctem.y 7 > (95) %*a»r* 
i. mw-mmmmmma de) fcaor^Hwras* 
?§ (52) -MfcA-r*, -eir. c©s^«b, firgp 
isssg (62) ^^xm^mrmm (54) ^ao, & 
mma (14) *^^fish5. 30 

[0 13 2] — 3|2±g|5^ (72) -CW, ^1*9 
ffiLhSKttS (53) i*±g|5^S§ (61) ijftsililSftS. 

*fcv ^i±§P~>-f (71) t-b, ^±gpi^ss (6i) 

iS^HW±afiftK ( 51) ft 5. CCDttJRTSF 

(96) MKnTSi, £rt£J^»«WAP 

(15) *a-a-csrtflw±ai«is (53) NftA-ra. *i 
t, c©^rt£MB, £_hSK*i& (ee) ^aorswii 

±g|3zS§ (53) ^»AU teatffilAP (13) 3»>6S»f^ 
HEMSft*. 

[0133] 40 

1 »fpi m 2 W 0 * B*tc«HSPttft:*fT 5 cfc 5 
^tch^Xh^. *7c, *nf&&jB 3 ©SMJMftJ^H 

SPASMS) *>T»rtB£«CS. CCTB. #HJBBtt3© 
[0 134]H10KS? , rj;5K: l **»^I3©»1 50 
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i±Wmt (20) -cb. ®1TSP« (24) icR^xmiT 

(73) *sRW6ftn»*. xmmm 
3<Dm2wmm (30) t*b, ^2t§b« (34) (c^*. 

Tm2T&is+v* (74) 5&SRW6ftTl»*. W 1 TSP 
W (73) ii2T9J/f!»if (74) iB, 

iM«-c*^-c, ^©Mftfe^igj«ic«^snr^ 

So 

[0135] Afttfyt, TWist 9 * (73,74) B, ± 
&Ss+9* (71,72) iBIttKfllfiRSftrt**. BP% V 

Tgp^-t- 9 # (73,74) b, mmmmn (76) ©^j&s 

ft&WKf-h (75) *—M<D3iMu~-5 (77) {C»W 
atL.-r«JsdSSftTl>*. fc/cL T&is+y* (73,7 

4) ©m^>-h (75) K*i<,vr. 4-o©a«fflran (7 

6) B, ±gBWf£ (71,72) ©WKS^-h (75) i« 

[0 13 6] L/T, WlTWf*!'* (73) 

(62) , **TBKtS§ (65) . Xtt&TgPiSgS 
(67) ©Hftjfr 1 o/cW*s^HMTSP^ (52) iaai 

-r^^ssjc^o^ft*. a;/^ »2T»ft?ii (74) 

«. *T§P^S§ (62) , 4«*TaJiifH» (65) . XBST 
§KtEE§ (67) ©Hft#> 1 o^W3&iSrt«ITaJisSiBS (54) 

[0137] £©£ -5 K. ^M3Tlt m 1 ±SP 
^i--^^ (71) i»lT»5/tJ$ (73) iW-jtf 
H±W§PW (20) *t«JSR3ft, «2±fltS/i'9 (72) 

i^2T9i't^ (74) ifC«fcor^2{±W§l5tf (3 
0) *M«iJJSftTl>4. fit, JV1, JB2±»5/f9 

^ (7i,72) Rzmi. marmot (73,74) «. 

*o 

[0138] -jBRttfg- 

±IBS«WS^ta©JHgttf^«:o(,»r. 01 O~0i 5 

[0139] itmrnm a 1 0 ~h 1 3 ic^-Tci: 5 

tc, ^sa^ccte^r, J^77> (95) ^igjft-r* 

^-^*5*&Mf|lJAP (13) £«DT^— »y 
(10) rtfCBXOiiSft*. C©^^B. 

(51) ^itEA-r*. -73. i«7r 
> (96) %IBttr*i» ^rtS«*«F«UIJAP (15) £ 
MDT^--^>^ (10) rtic^OiiSft*,, C©^p*gSg 
MB. m2^miur^F , g{|J±§|5^sg (53) NifcA-T 

[0140] i^saisfcfciir. »MKBBrB. 
f9^«^tM5 (92) H2^|^^f§ 

(94) 4fJffitltWOWWn5. O* 

0, BiSaKKfenr. mmiPf^^H (93) tb» 
«3»S6aUQ:l». fit, ±IB^»lllfn^g©^SaiK 

t*b, m 1 stifF, mimpwfp, H2«6fp v m2mi$i} 
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fiF#j««:m>ft» m 2 fttmrev&Knvm 1 m^m 

[0141] I^SSfe©^ 1 ttftKotvr. H104# 

(si) rffisws«asn*ii3i«f«:. m2mmm* (s 

2) ©«*»!#*?£ 3*1 5. 
[ 0 1 4 2 ] Hi 9 * ( 71) . H2_t» + y 

$ (72) , ]&x?zmi'+v$ (40) -e©f6jn,fe^± 
iseM0^»2 fc*jw«B§jffl»igtf ©» i mimtmm<D 
tfc^i^c*. jw^Jtuc mi±Misi"9* (7i) «. a io 
jnw±suaEK (5D tan **±gi®£ss (63) £#«a 

TStflB&fcoT^S. mz±9is+9* (72) a 

rt«±aafeK (53) tti±%m& (si) 

-ri^s, timis-tv* (40) ->t7$t 
(42) immngssm 02) ©«^ «a 5 &.m^&m 

[0143] SI 1 TSPi' + s» # (73) tt v £TgP 

ssgs (67) i^fflijTg»§ (52) i3&jjta-r«tt«ii 

«c-3-ri»S. g|2T^t7$ (74) ^TSP 

ijiEBS (62) i^rtwraaiEB (54) t^aa-rat^i 20 
[0144] c^tti-c^ Sfi^miuraxoiA^n/c 

[oi45]-j*o, mi saw*. (ra(cawau±gi3SfEg§ 
(51) . mi±»i/*»i» (71) (Dmmmmn (76) . 
hi #*_hi»§ (63) &mn. mimmm* (si) © 

PfSffJMSS (85) ^tAltSI^hS. $cSf£©Hl 
SMB. IBtc&T®«l» (62) . Hfif2TS»^f f * (7 30 

4) ©asiffliBp (76) , ^rtwjTasiiEW (54) 
*u *&$ujbwp (14) ^aots^fj&sns. 

[0146] H22SMB, JHfc^rtMiiaKJKS 

(53) , Mt2±Mi'+y# (72) ©fflSlfflm (76) , 

m±$mt& (6i) £»*i, mim.mm^ (si) 
^ss&si 02) -cmmztitc&ic m2\&mm* (82) 

©PfflffllJffiSS (85) ^A-r*. IP2!R|fJtff (82) © 

W£&aiJffi3*x/cH2£MB. micirfUWtffi (67) , 
»iT»ft»> (73) (DMmmmn (76) . £?hwt 

SHER (52) *ifch» SMWWttiP (16) e^t^ 40 

&U3*i«. 

[0147] &ksa!£©H 1 &sw&mc-3t,>T. 0 1 1 
*#Mo&#&BMB-rs. com fcanwFct*. hi 

iWWe^T?f£3*ifcH2g&#JR-?- (82) *^JP3ti 

[ 0 1 4 8 ] m 1 »*p»flFtf«c*j(r»r > h 1 ±w^* » 

Z (71) . H2TSI5~>f f * (74) . 

(40) «\ srnw^iisicttaiisns. fct, a 

^HMJbSPim (51) ^iSALfcflS« (S^M) 

b, mittfwiisjfiijc, mimmm* (si) ©pkum 50 
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ass (85) -e©»*&«flwttip (14) &a^ 

*>. H 1 V&MM^f- (si) tc«fc£a^«a«*R3*i 

So 

[0149] m2±Bf+ (72) B. SrtW±«* 
S§ (53) £:£i:g|» (66) i*JjBB"i-S««ittor 
lr>*. C©ttfflK?» Srtffll±aJ«iB (53) 'M&ALfcH 
2^» (^rt^M) B, »2±»J/f (72) ©a® 
fflWP (76) £a-?TilH»S (66) 'MfcATSo * 
©fg. H2SMB. 0 2®#St^ (82) ©^iPffliJfflgg 

(86) ^iA3tiS. c©^ipfflijji?§ (86) £H2£fi 

#%*i* c tx\ mi n/cn 2 mm 
m+ (82) *s»«jsn&. 

[ 0 1 5 0 ] mi TSBW » f ( 73) B, *^T§IMSS 
(65) i®WTBK*EK (52) isWia-r&tWKitto 
r^s. c©»r. H2K#^(82) ©JWaitew/B 
3*i/cH2£mB, wtcfifcTapaK (65) . isitsb 

•>t'^ (73) ©MUffllBP (76) . ^ffJJTSIM 

(52) *mti, -eoatcspawmp de) ^a-pti^f 

[0151] ^Sa*s©H2«jfp{co^r. HI 2^# 
(82) -C^m*«S3n*<!:PIB#(C. SflRiHR^ (8 

i) <Dvmmifim£.2tiz>. 

[0152] mi±Mis* vi* (71) . m2±g|5>>f ? 
* (72) . M'Dfti't^ (40) J4. *©{5Itlfc3&S± 

mmmm 2 icisvzv&mmztpvm 2 mtnt r«© 

M^WtC. »l±»^*v3r (71) tt. S 

^fflij±§p*s§ (51) i^2 *^±sims§ (64) t-hmm 

*2>imbt£'yX\.*Z>. *21SW?f (72) tt, S 

rtw±»»K (53) i^±gp^8§ (ee) t&mm?zvi 

M&HtXii**. VStk%/+v* (40) "CIJ, 
(42) 3&«S^«iSafe« (92) ©£¥#££ 5 t£g^8& 

[0153] !B lTaJ^f » f (73) tt, ^Tgp 

ws& (62) iaiWBTSRjfcK (52) i3wsar*tt«i 

ttoTl>&. SS2T»^f?f (74) STSP 

•sss (67) i^rtfflijTgimsg (54) Limmrzimt 
[0 15 4] cotwsr, sii^miLriR0ji$n/c 

Sfl-ffiSL St>*gf2^miL,rm , )3ii*l/caF f 3S«, 

zmmmmwm 2 i isj«oc^a^ * . 
[oi55]"o*o> hi s«tt. micms*w±mtm 
(51) . sri±api/+9if (71) ©amfflpgp (76) . 
m2^± : smm (64) =&^n, H2eR#^-?- (82) © 
psuass (85) 'siSAirissns. «sf*©Hi 
ssw*> iBicsTSPisiis (67) , mzymis+v* (7 
4) (ommmma (76) , srtwjrgp^ss (54) zm. 
n« ^Mfflijwp (14) ^a-or^rt^#fc^3n*„ 
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[0156] W2&m*. i\mcmftm±.mm 

(53) . 02_hg|S~> + s>£ (72) ©jlJRffiMP (76) . 

£±si» (ee) zffin. m2mmm? (82) st>m 
(92) rflnatSftfc&K:. »ii»«aRT- (si) 

©SIMJjlSg (85) 'MftA-rSo 01 5R*JRT- (81) © 

n&cmm^titcmz^Mit, MitcE-mms (62) . 

• lT»i'tJ* (73) ©MSUEffiP (76) . £*HMT 

mm (52) gwusjfflp (i6) zm-?xm\-^ 
[0157] m&m$z<Dm2tfsm«)mc'D^x, mi 3 

S&mcfc^rs^snrcmi®**-? (si) 
■5. 

[0158] 02^gW1^(C:fo(,vr. W 1 ±»J/t * 

* (71) . *2T»i't9f (74) . M»fJ^ 
(40) B. &2«rfW£iaiM*tt£3ft*. tot, m 

mi±&mm (51) -nsaw^i^ 

b. a»2«rfw inane. m2mmm* (82) ©pm 

3188 (85) £iI«U ^©IM£M«tHP (14) 

*>. m2mm* (82) (c«t*s«©«sii«ia5sn 

■So 

[0159] »2±»i/+ »a» (72) b. srtffl±ffl$* 
s§ (53) i;e±gi5«s§ (6i) i fimm-rz w.m i & t 

i>£„ c©tt«r. SrtffJ±«$8KI& (53) 'siAtfcl 

2S«, (MF"^«) it. HI2JL§|5J> + (72) ©jl® 

mwn (76) *M^r*±gp»!sss (6i) ^«a-t*. -e 

©». 02^»B. 01®»3S^ (81) CD&ipffliJjiSS 

(se) ^Asns. c©^jfflijiigs (se) *m2%M. 

#t«Eft* Ci-C. 02 *&fPK:*5^TII£3 1 
jft^- (81) sW&SJSn-S. 

[ 0 1 6 0 ] m 1 nUS"* ? 2 ( 73) B, rfJffeTBKfeK 

(65) tmmiTsmm (52) i«at^i^ 0 

tus„ tcoWMx. 0i^*5K^ (si) ©^SPtcjRJffl 
3*ifcSJ22«tt» mtcP^TfXmS (65) . 01T§P 

(73) <mmMmn (76) . s^wrFasaaK 

(52) fcifttt. -€-©»{cSF»ffJHJP (16) 

[0161] ((jnsafs)) 014, a 1 5 icm-r £ 5 
k. mmmmmicte^x . (95) *%m?z> 

t. mvs.m^m.mxn (13) ^mcx^-^y^ 

do) waxo&snso e©s**a«tt, 02 sn.t 
UTSJHW±BWiSS (51) ^sisA-rs. -77. 

> (96) ^iiKnrsi. mtemmmmAxn (15) * 
iDt^-^>^ do) pttcmvimnz, z<DW.ns 
mt. mis$%toxmmi±^m§ (53) --skat 

[0162] $/c jnsa^cfc^r. &m®mxit. 
nrnmems 02) ^wsii, 0 1 tttumzm* 
(93) OT?&fciM**^m>tts. o* 
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<p. ymmmtcis^x. m2^mm&m (94) xim 
mufititmufti,*. *hx. ±R£awj*n8»tt. 0i» 

[oi63] jp?aa^©m 1 ttfttc-xvr . m 1 4 
JBL&tffcSMii-i-a. c©0ijftfra*. ma**? 
(si) t^w^n, mzwrnx* (82) ©uafgy 

[ 0 1 6 4 ] 0 1 ±a$f+ » * (71) . m2±mis+ v 

10 £ (72) . $L0 £ tfJ&i'1' s»£ (40) B, -€-©Mtlfe*s± 

Mmmmm2 tttettzmmsmtpom 1 s&fp#ipn$© 

tflKifc*. Il±aiS/t^ (71) b. s 

^fflij±gp^s§ (51) i£±§i» (ee) aifimmrzw. 

IRitt-aTH*. 02±g|5^+ (72) B. ^rtffliJ± 

SKiss (53) i»2it>ifc±afiftis (64) itfata-rstt 

liatotn*. mteis+vZ (40) TB. 
(42) **#£?&3£&SI (92) ©£*#*«5tta-4M6 

[0165] —77. H 1 TSB~> f » ^ (73) «. STSP 

20 (67) 4^h!wtss«iis (52) i^aa-rs^gii 

S!ess (62) iSrt«!iT«K*i» (54) 43&jaBi-rs««i 

[0166] ccDtWRr. ^l^miu-cmoaA^nfc 
^rt^M. &vm2&gt,±uxm*)&£titcmft£M 

it. JJBS«Wi«a5«K:*jt»r. JJSKfiJ^»2«c*jtf 

[ 0 1 6 7 ] 0$ 0 . mi sss.it. micmmn±mmm 

(53) . m2±m^^v2 (72) ©aawMP (76) . 
30 02**±gims§ (64) m2wmm=?- (82) © 

psfflijass (85) N*AUT«fis*i*. *^*#bn 

fcfl^B, «KSTaR*B (67) . flT»j/t? 

* (73) ©anifflisp (76) . m\mrm®& (52) * 

Sfchv SFSUWffiP (16) *a^rS^^SPfflSft&. 
[0168] -73. 02 SMB. JW{c^HIJ±gpjjS8S 

(51) . miAiUuvv* (71) ©amfflwp (76) . 

&±SimS§ (66) fcifcft. 02!R«3R^- (82) som 

M^ftS (92) rMftsnfeSifc. (si) 

©PSMfflSS (85) -s^A-T-5.. 015R#*^ (81) -C 

40 timz ntcm2sM.it. mtc&rtmm (62) . H2T 

ms+v# (74) ©ilJSUBPBP (76) . ^rtfliJTSKtSS 

(54) zrnti. t&ummn (14) e^s^Ms 
[oi69] *naflHE©si2ttfptcoi,»T. a 1 5*# 

Mt^6lftWr-S„ C©02«&fEt?B. UlS&f^iB 

iiic 02®#*-? (82) r^m*sjns§n. 0m# 

(81) ©«3|Rll*J*3Ra%IR*-rS. 

c 0 1 7 0 ] m 1 ±$nu+ (71) . m2±Mis* v 

2 (72) . M*>t^ (40) B, *©Mftfc#Jb 
50 IBH»® 2 (CteB -SftlSatecf ©0 2 ttftBSi PUS© 
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MLtmm (51) t&±mts6 (eo t^asa-rsi* 
jRitt-o-ri**. mimis+v* (72) b\ 
gimss (53) tmi tpgLtmim (63) ^asaa-rsi* 
JKift^ri**. {gouts/*?* (40) w?#*R 
(42) 3&*w**»3saft4B 02) ©^^*a^ti«^tt 

[0171] -# v 0 lTSBi>* f * (73) «, jfiTffl 

ttis (62) igjwwTsrafcis (52) tijmm-rztmt 

«c-3-Cl>*. S2Tl^>*?£ (74) «. £TSB 10 

ssss (67) trnmiTzm® (54) £*>5aaD-&t£si£ 

[0 17 2] CCDttttT. misg«iurgxojAsn/c 

sjpsiie*©^ 2 mm t mmimm-r s . 

[0173]-3S0, 01 IBK^rtfflliiSfiftK 

(53) . mum**?* (72) ©aafflup (76) . 
mi *&Lkmtt& (63) sawi. mimmm? (si) © 

SiSffiiJasS (85) ^Ab-cMSStiSo *#£#*>:h, 20 

fcmsaus. JH(cfiT§i5SfES§ (62) , mirm^**? 
% (73) ommmmn (76) . s^hmtspssek (52) % 

*ft. SBMHHIP (16) fcM^TS^SflHStt*. 
[0174] — 02^mtt. MtcSPUHLbfltitHf 

(51) , J»l±WJ'+-»* (71) ©ajilfflMP (76) . 

^JbSPSfBSS (61) £?fcft. Ilffii 1 (81) 

M3fi^is (92) tMsn/diK, m2®.mm* (82) 
©Manuals (ss) 'sasA-rs. mzmmm* (82) -c 
jnssnfe^2SMB. ii(c&T§imss (67) . mi t 

SS^*** (74) ©aJRfflHP (76) . SrtflJTSfijfcK 30 

(54) *&»wmp (14) a^ts^mj 

[0175] f Jf:»&J95aiE> ^S^BBHgi^tctei* 

t, gg^wraearctt, »sffli£©sn fcswwwxtt 

02^iPKi{'F4 1 <k^<|aI«(c?gM*«a-rS (011, 

h i 3 *#ra> . 

[0176] ^Sa*s©01 &*Pttfla|>£l3l« 

-5. e©«te. 0 1 ±ISS/ + v % (7i) . 01 TflHis + 
y£ (73) > tyfef-rvZ (40) , 02±gPS-'+?* 40 

(72) . s^2T^+?f (74) «. Mn^i^sa 
is®»i^*iittfm4iai*®tt«itft*. tu. 
fiijAP (13) frW3&&tiitm9&Mt> mimmm 
=i- (si) (Dimmm (ss) ^iiLfcttc, tMWtti 
p (i4) 4i^rirt^$ns. smwJAP 
(is) ^e»mojA*n/c^rtffiMtt. jfj2«**?- (s 
2) ©^ipwjass (86) zmmbtcmc, mmmn (1 
e) fca^T^Nwmsfts. 
[0177] ±a©J: 5tc, ^w^«i&snss^si 
\t % mimmm* (si) ©f»jasg (ss) *aait 50 
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content, ftfmimmmzmtev~cw<<Dmit, 
mimmmi- (si) -csi-aafc&sjBsi an 
a. uj&>i/Sc3&je>. c©^»^aiKB#(cfc(,i-c. m 
(si) com£.mft>ti?, ^ifixmimmm^- 
(8i) oRswH«fcmKtt£ft«. m-ox, *©«». 

[0178] -9mBM3 <D®m- 

#mMBM3~cu. n^titcmmm^ (si,s2) 
mmmcjzi-cmvo, #tmt<om&sk¥ (si, 82) tc 

g.ztixnutte-y-tcm.mmi- (si, 82) ^wmftMuo 
mi^nzmxr&t. zommmmm (ss) tc*»i>T 
mimmmmzn. mi^Msowmm^-rhxm. 

(81,82) *#SJU C©»3H*f- (81,82) ^ 

*l3^Ccfcntf. K*3^ (81,82) ©!R«tt1ifi*-f-»tC 

[0179] 

±m<D^mmmmxit, ? * (40) ©~>^ ? * 
* (42) **ftoytiiWB««{c^fiRi/-c(,»*3&s» cnoc 
^T^©<fc03a^itrfej:(,* o hi etc 

m-r^^ic, (40) ©->t7« (42) & 

TMWcff^U WRK©^**** (42) *s-?-©±SS 
*tttc@tt-r*citcJ:D. »2SSl©iftag»^EJ| 

W. (4i) ttiljJB«:jgfiW*jS5«s6«*i. 

[0180] *gBgffl©ttJiltS/+ ? * (40) (CfcC^T. 
i>+ ? i»« (42) 1 K^HR^ (81) ©^«»5i 

(HI 6(a)£#M) . +*T^S§ (65) i024>* 

±a» (64) t*saasna 0 c^iuitc, 

(42) ^02©*^ (82) C^«»5i 

(h 1 6 cb)*#M) , tp&rsmsm (es) i 
±gp*ss (63) i^aasn^o 

[0181] -»2©^«- 
±IB©#H««t?«. (40) %<X©J:5 

c o 1 8 2 ] h 1 7 ic^-r j; 5 (c> ^immomt&is + 

?f (40) «, i/t^^SKftitEft©^?^ FS 

(43,44) ^iitt,»S. Kfi (43,44) », M 

ntfi^©3p«««:ji?fijisnrt>*. -eor. six 

7-^ F« (43) tt. f ltfS^ (81) {C*JttSST|Sl 

M?>f Fraj:^KateS3nTi»*. 12x5 

>C F« (44) B, 02®*^-?- (82) K:teW*;&TfaS 

©<»jmoc?& ottgsn, c ©fflijBcc?&o xm>im~» 
F-rs^^tcflt^sn-r^s. s/c -$mm<o 
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gnaw** (40) (41) iz=mmw 

izBf&snx^z. 

[0183] %g£Mffl<D$}Wlls * v $ (40) (CtelrVC. 
SSl*^ F« (43) *«±*{CttBlt»2X5^F* 
(44) j&JTj&fcffiB-r *tt« (H 1 7 Ca)*#KSD "C 

it. mimmm^ (si) ©^sufflass (86) as^ra* 
mm (es) £»a$ft, ^j^-fsp^bs (65) imz*>k 
±mm& (64) tAJjijastis. *fc. H2^#*^ 

(82) ©tJiH*W2**-f F« (44) r«*>ft. 02 

#3frf (82) (DISMISS (86) WftTIHEHI (65) 10 
#»6flWr3ft*. ^Lt, SriR«*^F- (81) ©tf»J 

ass (se) frbmmisit3it2&mi, mzwmm* (s 

2) <D?mmM$& (86) ^SSATSCifc^ -?-©£T 

tmsm&m (92) ^aaorn2®**^ (82) © 
misffliiass (85) ^ziASfts. 

[0 18 4] CftiBjMiC. Sll F« (43) #T 

*Kfgitf2^7^ f« (44) *jj3Er{cfi«-rs«; 

* (HI 7 (b )£#$?) "Ctt. £2 (82) ©?£ 

ippjass (se) *Jt|j*TaKBS (65) iaasft. 

TSft®® (65) l **±afi«B8 (63) bifitmzti 20 

01 mmmf (si) ©flma*»» 1 ^? j f« 
(43) -esftft* f ltfii 1 (si) ©ftspffiijass (s 

6) 3&sif»ffc-FBM*iS (65) *»6«»r3ftS. *l/t. 0 

2mmm* (82) ©&#Mais (se) *»6is6wufcai2 

fflMH^ (si) ©^ipfJaSS (86) ^iSA 
T £ C £ & < , *©*r 3&s«^«BS3ftS ( 92) ^a® L 

xmimmm? (si) ©ii»jas§ (85) ^mxzti 

So 

[ 0 1 8 5 ] C ©J; 5 JC. %^Bffl<D$mis (4 
0) *fl|t>ft«. B£SftT<,>S«#*? (81,82) ©ft 30 

mmmm (se) jcaru (92) 
L<k5t?z®cmm* (81,82) zm-m&m (92) 

(RlfST- (81,82) ©®#^J^?»7i<^m ; &5S^(c|{ill3 

(81,82) ©W^*flS@lK:tf5Ci*tT*. CfttCj: 
o r ^ilfni£g©14#£|6jii£ H * e £ #-c * £ . 

[0186] -m3<D$£Bffl- 

±f3©#HJfi^Si-ett» ¥*^«c^UfcB^I&33fe« 40 

02) zmiRvm2®.mm i j L (si, 82) i— sa^jrcc 
BBgL/r(/»s*^ eft&cft;tr:&©J: 5 k 
[0187] 3fe-T. a 1 8 K5%-T<fc 5 ic, s^^n 

(92) *-e©2£**i^rfii©ttJ*-cJf0fflifrv^wc^ 
iaurfe<ti>. n^ii^ifts (92) *^s{cjf »? 

ffitfrfcj:^ e©«fc5K:?S£*iSdft*. (92) *Jf0tt 
tfii. S*J»S3ftS (92) K*jW*ej»M«*JfcAcr 

3 c s^ffl©m2^«^-BiiSii(c»n^-rs 

CiJ&mfliitt*. H 1 8 tcte^T, 

(40) ©g|jj*««WU/T(,>£. 50 



2003-28458 

32 

[0188] &(C, 0 1 9 iCTjk-T J: -5 (c % B&ft&&8 
(92) **Vl*v V OrRILtfeiU HI 
Bat** (81) ©J&SB©*4>£f&2i»;£3^ (82) ©JSS 

iM) 3&>6±**Sl>trF5ST'>fl^«Kaft» (92) £"T6 
ttSBL/tfeiU. C©»^-(C«. J&lBfc**?- (8 

1) <DmM<Dp}t$tw*m$:tm (92) ©ajaapi*:*- 
wws^-STHticim*. eft 

iRatC. Sj?2®*3RT (82) ©«ij©ftg|5£, S£f& 

^srs (92) ©^ggpi^^--^*— 7^^3#rgeg-r 
seiJ&J-rars. tot, #SBBWcj:ft«. 

8B©8MB**li>h L/ . *:<D>m\t*m ZCtifiX^Z. 
(88. HI 9tC4sl»T. VMis+y* (40) ©0^«i£flg 

[oi89] -mAomm- 
±m<D&mmBM-cte. mmm* (si,s2) ^«^-rs 

(83) 4iE£JgK£U *©*iBjWE£JBtt£ 
*c*J: 9 (8i,82) ttwiLrotoW. eft 

[0190] 0*0, 12 0 Kinf <fc 5 JC. flsaufcf 
(83) *©*IH#W#»tt&&<& 

cfcMtB5#*T- (81,82) *flteS0T*»«fcC>. C©©* 
(81,82) r«. (83) ©S2W©ffllJffi(C 

PSfS'JaSg (85) #WPU WRfflJW (83) ©ffijZHM© 

MSK^wjass (se) j&3MPuros„ ^ksp 
tf (83) a. ^•©sa©s3L 1 3&s^©^ia©R3L I © 

2fg£^SS^r^fC0^3ftrt»S„ "3*0, C©^F 
ffiSPM (83) r«. L 1 /L J = 2£&oT!,>£ 0 
[0191JH21 {C^-r«t5fc. *^0f'J©©**^- 
(81,82) B. ^5WflaiBK:*Jl>T±K^|Jt»»© 

*>©il3I«K:HBiBSftri»*. ^13, »lfilf 
(si) 1*. ^©PlifiWJasS (85) 1 cfi3fe_hMjg 

(63) r^tsi^ess (62) tjiau ^-©i^pfflijass 
(se) *s«±aiaiiK (6i) xxpp&Ttmm (es) £» 
a-r*s6»t?Kasftrt»s. mmm* (s 

2) ^©HSPJaSS (85) #382 tf^-hBKSBS (e 

4) RtfitTMBS (67) iaau, -e©^*Pfflijas§ (s 
e) *jfe±as«B (ee) a^tyfeTSKiEis (es) tmm 

[0192] ^mmommm^- (si.sz) tcjztn*. 

(83) *sE^mktei&f&?zw£<o%><oicti 
^. &mmw& (se) ©BBPifa%»/hLrs^iHMa 

S§ (86) lC*$tt2>m2gM.<Dffim*±m£i±ZCt&X 
^SiPJBftc. SHSfflBiHS (85) ©PflPffia^rffiAUr 

mmmmmm (85) K*jwssns»©a5a*<aTs-f* 

[0193] e©B*, ias«a8§ (85) tc*ji>r«# 

m t m i s» <t ^ttn^M 3t^> ^*Pffl«as§ ( s 
6) "c©^aitEaa*i(S8&seiT?» isiswass (ss) © 
mi^*>6^ipwa8§ (se) com2%M^.feM-?z>M 



(18) 



33 



tf> mMM* (8i,82) ictet^T, SUSfflitfigg (85) r 
(86) ©H 2 £^«a*-*«#*!W>«*iifc*:i* £ C 

<t*ir^ t gr#*t- (81,82) ommmti&iR&zck 

[0 19 4] -J&5©£JBW- 

±i2©^«^-r«, do) rt(c*j^r. 

}^7T> (95) igfm7r> (96) ©w^^rtfflij^- 

(12) imcffimvx^&fiK ^tildXH-OX^S 10 
(CUT 9 , cniBjtfC, |&i7 7> (9 
5) igf«7 7> (96) ©PtfrSr^HM^*^ (11) m 

KgBgL-rfeJ;^. ,^»7t> (95) ii«7 7 

> (96) ©Mn^— ^^srtffl^^ju (12) W(cgeg 
u fiKr^sWiJ^*^ (ii) flijicgsstrfectt,^ 

[0195] -^Qcomm- 
±M(o&mmmT-u. mmnmrnm (52) icm&m 
(omwm. (se) c©^«^ (56) icmmm 

(91) ^jR*fiori^^. cn(c^r^©d;^icu-c 

0*9. mrnm (56) ^ft^siaiiHg (55) & 20 
«nsu s^fffJTg^sg (52) zwtuz&m.tmkvn 
zmmicmmm (91) ^kslt^j:^,, ^mwcj: 
mffl'JTSKfoSg (52) ^6gm«ffip (i6) £}i 
o-cg^sn^^a^fWbT. ekm (91) (Dmmz 

[0®©fffiWcCl£Bjn 

[01] igratti imz^mtmw<Dffif&*m-?Wi 
mmmmx&z. 

[02] *W5^8 1 im^^mummco^mm^^ 
-rmmmm-c&z, 30 
[03 ] ^»jssi im^^mmmmom^^-rm 

[04] njjg^sii (c^^^Miufn^goi^sa^© 
m 1 «w¥*^r»»»«H-c* &o 

[05 ] mmmmi <<mi^M.mmm<Dmmm^<D 
m 2 »fp*^j-^»««iar* & „ 

[0 6 ] mm&mz ^^^mmm.(ommm^(o 
m 1 mvp*:m-?ftMmfflm-c$> 

[07] mfmm2<<ci&z^ffimmm<Df&mMmtp<D 
m 2 sb^^^-r^Miia-c* & . 40 

[08 ] mmzmzfc&zzmmmmmvMwsmtpv* 



#S3 2003-28458 
34 

* H 1 

[09] mmBi&2ic&z^mmmm<DMmmifctp<D 
[0io] mmmz temz^mmmw<Dmumfc<$ 

©H 1 ttMSt««ifife5„ 

[011] sufe^JH3 ic^^^aisfn^go^sate* 

[012] mmmmsicm^ms.mmmsomumm^ 
©h 2 »{^i«aatife^„ 
[013] mM&M3ic{£z&nmmmw<D®mMmtp 

©H 2 ft£Pttft:£^-r#PMM0t?* 

[014] mmim3 Kto&z&mR&aioimxfctp 
[015] £ttffl$AR3 ccffi&&Aira§gE®2ia&3EtK* 

©H 2 3»<^£^T#8?«4f.I0-C & 

[016] ^<Dfk<Dmmmm m 1 ©ssbw) (c^*£ 
[017] ^(Dmommnm, mzomm) 

[018] *<bWDwmm (m3omm) 
»pw^s©sgp^^-r^0-c*^,„ 

[019] =t<Dw»mmwk imzomm) imzo. 
m,mmmm<Dm^m-rm^mx & * . 

[020] ^<om>mmm m 402mm) tmzg. 

[02 1 ] *:<D{&<Dmmm mwss&W) tams 

[*fr#©3&W] 

( 40) W»5^ * ? * (H 2 W&«flf ) 

(71) hi _h§^> * 9 * (Hi ) 

(72) H 2 ±315^ t?f «1 «HM9»K) 

(73) hi tsu^ tf $ (Hi mmm) 

(74) h 2 ts^> t ^ (m mmrn) 

(75) (^«gPM) 

(76) mmjmu mam 

(77) (a— 5gp») 

(81) Slffl^ 

(82) m2mmm^- 

(85) DSffifflUMSS 

(86) ^ipffliJMSS 

(92) wmsesm mmm) 



[018] 



[019] 



(19) 



mm 2003-28458 




(20) 



mm 2003-28458 





(21) 



2003-28458 



[06] 




[07] 




(22) 



#M 2003-28458 



[08] 




[09] 




(23) 



4$H 2003-28458 



[110] 




[011] 




(24) 



mm 2003-28458 



[012] 




[013] 




(25) 



mm 2003-28458 




[015] 




(26) 



mm 2003-28458 




